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ABSTSACr 



This teacher's ouide, and accompanying set of 2H 



activity packets, is desiqned tc direct outdoor learning experiences 
by students. Information is collected) and then shared in large group 
classroom discussion. The 2U activity^ packets are divided, into 
levela: Leyel I is recommended for orades a -6 and Level 12 for grades 
7-12, Each guide is a comtlete description of an investigation 
involving an environmental topic or issue, lHach activity guide 
includes a synopsis, environmental ooals, background, purpose. 



Ob iect ives , 



materials needed, introduction, and activity description. 



* Reproductions supplied by !'nPS are the best that can be inada * 

* from th«? original document. * 
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OUR PURPOSE 



Wf^ would like to share our land and wildlife with you. 
The u S Fish and Wildlife Service can introduce you to 
study locations and teaching services which will 
stimulate your students They can help make your 
toar^hing easier 

rhf}rn are several ways to learn from a natural resource 
through recreation, photography, poetic expression, 
fishing, or eating wild foods. But to bring the use of 
i^atural resources closer to classroom tedching. we have 
devoted those outdoor investigation suggestions to the 
PROCESS OF INFORMATION GATHERING 



You already have the teaching skills necessary to 
organize student activities. Students will do their own 
investigations, use skills and concepts which are 
common to many school subject areas. 

Your work of teaching will be easier. Simple prepara- 
tion and skill practice for students before the investiga- 
tion will relieve you of constant ''on-the-spot*' leader- 
ship. Greater stimulation and involvement will motivate 
your students to increased attention and learning. 
Enthusiasm spills over to other work in your da.ssroom. 



• OUR RESOURCES 




Photo Ed Undln 




The Service can help match outdoor classroom sites to 
you and your students' needs. Although many of the 
activity guides have been developed for use on Service 
lands, they can be used in many kinds of outdoor loca- 
tions if you are unable to make use of a wildlife refuge 
or fish hatchery. With these activity materials and the 
related study location, you are prepared to give your 
students an enjoyable and rewarding environmental 
experience. 

Service people are relaxed and Informal, although 
serious about the importance of the environnr^ent. Ex- 
plain your teaching resource needs and discuss what 
can be provided for your students. You will find that the 
working relationship is as enjoyable as the natural re- 
sources frjDm which your students will learn. 
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OUTDOOR 

CLASSROOM GUIDES 



• WHAT ARE TH^Y? 

Feioh guide is a complete description of an invf?stigation involving an environmental 
topic or issue. Two levels have been developed: Level I is recommended for grades 
4-6 and Level II for grades 7-12 The conceptual information and process SKills in 
tho quides are common to teaching programs fn other arecS. Most guides can br-» 
t;orT*plrted in one day or less 

»WHAT'S THEIR PURPOSE? 

Thn (juK'les provicJtJ direct outdoor learning experiences. Information collected by 
sinali (jroups or teams is shared and becomes the basis for large group discussion 
'jnd niterprcMation. Thi^, process can help develop Itarning skills and increase 
iindprstandinq These experiences can lead to a positive attitude towafri ' 
fuwtf (uuTior^.t 



• HOW ARE THEY USED? 

The guides are developed, so that data collection is 
carried out by small groups' or teams. The aata are then 
pooled and interpreted by the entire group or class. 
This process can involve everyone in alt phases of the 
investigation, providing for multiple data input and ai- 



lovifing for large group discussion and decision making, 
However, It is also possible to us^ the guides for small 
group or Independent projects. Most guides are wirltt^n^ 
for an outdoor site, some ar6 best accdmpMshed at a 
v/ildlife refuge or fish hatchery, but more can take place, 
on nearby sites such as a schoolyard, va6^nt ibt or park. 



• OUTDOOR CLASSROOM GUIDE TITLES 



10. Water Quality Analysis 



1 1 . Public Use of Public Land 



14. Foreign Language 



IS. Waterfowl Nest Structures 




16. Fire Ecology . 

18. Wetlands and Wildlife 

19. Fish Populations 

20. Public Survey 

22. Farming and Wildlife 

23. Redwinged Blackbird 

24. Endangered Species: Mystery Birds 

Level II — recommended for grades 7-12 
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; , • ^- SYNOPSIS::-:; - ; \'r'':--^>^%^yfiy^^ 



A brief description of 
theaetivilji!. 
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fated to the Qeneral content of the activity 




environmental 
goals 

Puerw eiiizen's decision, or lack of 
use and the future o1 publlplanM. 
The US. Fish and Wildlife Service IS 

hni ef iliaTthrough education and 
■ d? ec experlencl citizens can gain in- 
formation, understandmg and atl - 
S that will support w 
public lands. 



Mainta.ntnO envlronm|nta| Karmo^^ Is- 
a crisis cnncorn ol theSerwice, ivi«i 
must continue to I We in the *of d n 

will.not survive. . . ' . 
Service programs help people to^learn 

environmental management. 

Quality and harmony ' 
of the environmera and remain the 



flulieimssforpubMclandma^^ 
■ifcitliensseevaluein^hMe pracHcsa. . 

backgrpund 

TWA vnij ever wbi^de*' i^^V ^^^^^ 
mammals. , 

It may seem that animals of the same 
Linrt Buch as sparrows, all behave 
jSttheslmewBy.T^^^ 



PURPOSE; 

This section identifies 
general areas of in- 
formation and skills 
contained in \he 
investigation. 



OBJECTIVES: 

Activity goals achiev- 
able by the student 
rwho participates in the 
investigation. 



MATERIALS 
REQUIREMENTS: 

A list of equipment 
and supplies neces- 
sary to complete the 
investigation. 



Insects and 

plants 



Purpose-. This activity will acquaint 
students with— 

. The variety of Pjai^^Xrar-wMdy'' 
mat exists in seml-nalurai weouy 

area. 

'tho variety of plants and insects 
that exists on a lawn. 

\'^oae%%t»aK'n««'"-'- 
4. The construction Of an msMt net. 

B Oblectlves. During this a-stlwlty 
studentswill- .... 

ihoyarenot. 
2 Make inferences atoouiwhai causes 
ihis diversity. 

need— ^ 
1 Materials to make an 

^nKir^Lrg;f,«n!Mr;^nd 

thread, extra Wire. 

' ferpovcf or alcohol. 
Grocery toag to contain plants. 

The class wUl need— 

1. Lsrfle pieces otwhuepap^^^^^^ 
dispiayl^Q '"9^*^ •"^ P^*" 

2. Whitoglue. 

3. Felt- tipped markers. 

4. Goicon Series on insects. 



<ntt'Oductlori 

On a local scale the concept of diversity 
io compare an """lanaged. weedy 
tith Its lacU Of plant and insect 



diversity. 
Before You Bofiln 

procedure: 



COAT HANOBB 



/ 



^^^^ 



1f> • 



LASH WITH WIRE _ 
THREAD OR STRING 



PANTYHOSE 



.Remove the elastic waistband from 

'wlsUhe ends vound each other 

. Smo upper edge of the rmse over 
the cKt least linoh and whip 



oiich with needle and thread; 
/nKe leg tightly at the^^^^^^^ • 

and cut it off helow the knot, 
.knot the other leg at the knee or ^ v 

wUh an extra lengfh of wire. 
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INTRODUCTION: 

A discussion of information 
^effi directly to the activity vjlth 
suflgcT&tlotis for assistance. If needed. 




' ' ; , .. V' ; • ---r' - • -0.'^' ' /.^^■ii^vf''■ 



When one observe t«««erent oper.ms of 
.narrovys it (sUlscovoreit lhat eacn 
5Sm « bihaves d.flerontly than the 

others » mav diflpr *r** 
ii slnas- *t at. when and how it eats. 
iSX*howlineats;ho«itllysand 

«atks; etc, 

Because ol the fliwcraity ol plant and 
Sa li!o in the environment each 
.necles ol sparrow has been able to 
••nut toaatner ' a u.ilciue composite 0* 
t,e^Iv°ors or niche. Since iho niche o( 

h »twcle5 of sparrow is unique, 
fpa r o^ot d° ter6.»t spocles are not 
. cSmpetmc Olrectly with each other 
This allows several dillercnt kinds of 
sparrows to live in the same place. 



fabric oMnterrelottonship? among the 
'environment, plants and anlma r This 
fabric Is both flexible and dufaWe, 
even in the face of disaster CNsed by 
floods or fires or hurricanes, some of 
Kbric roVnalns to beflin again, 

Many things can effect the "atural^ 
iiiversily ot the environment Modern 
iS ure has turned the diverse 
nil ve prairie into a domestic prair'eof 
co^^ln'dwheat.Wt.atef^ectsha^^^^^^^ 
had on prairia animal life? This activity 
may help anpwer this question. 



planninB the Activity 

I ocaie two oreas to cojnpare with one 

eno-jgh to aiio^.v the class to wcrK in 
7«ima of two with plenty of space for 
S earn An undisturbed roadside or 
?a>l?oac?right-of.wuy are Qcod P^^f 
mes. The manaaed area might be a 
flrassyart-aol the school urounds. 

in order that comparisons tjetween the 
« Teaa beaccorato, tno class should 
Se ho-w many sweeps ^^^^.^Z^f 
oich toatn will mal<e in each of the two 
i?oa8 (4 IS suggested). De- 

c'co too how much time will be spent 



tankino on the ground in each area lof 
crawlmq insects (5 minutes is suggest- 
orti Finally, decide how many 
d'ferent plantstocoliect at each area 

(5-10 is suggested). 
Activity Description 

whPn the class arrives at the weedy — 
^ca assign each team.tQ a generous 
foaco First teams should collect one 
Spte o< esch of 5 or 10 Plants pick 
?hP DianlSat ground level, place them 
n a baa and mark the bag with their 
names Then they should make the 
aS > (5on number of sweeps with 
uSe s. being careful to sweep at a 
d iforent level and a different place 



m,rk he lars with team nam^s and lo- 
S' Le'aveThe insects in the iars for 

at least an hour. 

The orocedure can t^e repeated when - 
"'the' class moves to the school lawn. 
Here all sweeps will have to be made 
,. nfas8 0D level. Spend the same 
^mounfon me collecting crawling in- 
•seMs Aga n tran tokilimg lars 

mark »hB iars, in coileiting planis. 
f, rnay l^e imposs ble lo locate 6 to 10 
Hi Uereml^mds. Perhaps students w.ii 
hS ollect 5 to 10 grass plants. 



ACTIVITY 
DESCRiPTIQN: 

Theinvestigatiofi is 
described in enough 
detail so that the user 
can follow the proced- 
ure step-by-step. It 
pre-activity planning 
is necessary, that pro- 
cess isalso described 
here. Brief intro- 
ductory activities may 
also be included. 



/.X - 



'^1 



AREA 



MA] 



in 
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?fter the 
"ivestigation 

'"'CO. /Ike thia: ^"^ "^'"W apoea^. 




'ROADSIDE 



Port/and. on 97208 
Sox 1306 

Region;;, Fe-„„,„ ^''^^ 
Rep..,, 

Tm,n 99501 
'His OuMoorr* 



ERIC 



11 




, RECOMMENDED FOR GRADES SEVEN-TWELVE 



• WHAT ARE THEY? 

tEach card is a one to two-hour problem-solving activity 
concerni/Hj a land-Oso or wildlife management issue. 
Tho issue is described along with conflicting or oppos- 
ing viewpoints. Role^pfaying and small group discus- 
sion are used tocof^sider the viewpoints before arriving 
at a decibion; 



• whAt's their purpose? 

These cdr(Js were written to help build skills in problem 
solvmg. Iho process of reaching a decision when op- 
posing viewpoints and alternative solutions are con- 



sidered, provides practice In group communication and 
objective thinking. These cards ard also useful as Intro-, 
ductory activities^ to the investigative Outdoor Class- 
rtfom Guides. ' ^ . • 



• HOW ABE THEY USED? . 

The cards are not deVetoped as teacher-presented 
materials. Instead, a smalf group of students should be 
able to carry out the activities on an independent basis. 
It Is suggested that several smaU groups deal with the 
same activity and (hen shaire ttieir» decisions with the 
entire group. This should resuH in a free exchange of 
ideas and a better understanding of the issue. 
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Area 
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Groups: 

v^- Otf 
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SITUATION: 
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mR A CMApieieie LANDSCAPE 



CARD 



BACKGROUND 

ProbTerns of land and water use are central to managing wildlife resources. In the contiguous'48 states, the great 
variation in the composition of plant and animal communities and environmental conditions has led to many different, 
challenging and sometimes controversial management opportunities. 

Factors which limit population growth such as food, water, cover and space are of critical concern to the manager who 
seeks to lessen their adverse effects. 

Many species of wildlife for which we manage require great variety in their ranges. Deer, rabbits and grouse make 
extensive use of openings an^d edges, and are found in early forest successions. To meet these needs, wildlife man- 
agers mix habitat types. 

Animal populations change as a result of land-use changes and changes in plant communities. Some thrive; others 
become scarce and even disappear. As human populations have increased in North America, all populations of 
animals have been affected. Wolves, elk and turkey disappeared from the eastern United States; white-tailed deer 
extended their range into the lake states where moose and caribou had once been the dominant species. 

The question of managernent includes biological, economic and social dimensions. It is impossible to manage for all 
species. Habitat restoration and land acquisition programs are expensive. 

SITUATION 

A large land area requires a wildlife management plan. The area has a rolling topography with the following 
description* 

Medium age stands of hardwoods with conifers — small separated stands (less than 10%) 
Mixed age stands of aspen and birch — {about 20% ) 
Woody shrubs — (over 50%) 

Clearmgs — (about I0^o ) — composed of native grasses and tame hay. 

One aspect of the plan must include management for upland game birds. The wildlife manager must choose one 
species from these three possibilities: 

a) Prairie Chicken 

b) Sharptail Grouse 

c) Ruffed Grouse 

In choosing a species and developing a management plan, the manager must consider these major criteria: 

1) The economics of land management 

2) The economics of local communities 

3) Public recreational needs 

4) Public concerns 

The information collected by the manager is on the following cards. 

ERLC 



DiRECTICNS 

Small Groups: 

1 . Form groups of six. Each participant gets one information card; each group must have all six cards. 

2. Based on the information cards, decide which game bird should be managed for, and the reasons. 
Large Group: 

1 . Each small group discusses their choice and rationale with the entire group. 

2. Based on the small group presentations, develop one management plan for the entire group, choosing one upland 
game bird. 



CARD A 

(1) Ideal Sharptail Grouse habitat consists of about 50% brush land for roosting, nesting, and feeding; and about 10% 
open grassy areas for loafing, mating display and foraging. 

(2) The Ruffed Grouse is a favored game bird among hunters. 

(3) It will take at least 30 years of intensive land management to turn this area into good Prairie Chicken habitat. 

(4) The amount of money spent on managing the area is critical. The management budget is limited. 



CARDS 

(1) The area is changing (succession) towards a forest cover. To hold back the natural succession that is occurring, the 
land managers could use controlled burning. It is an inexpensive method and one the budget will allow. 

(2) The community consists mostly of retired farmers. There is a small Prairie Chicken population which they 
remember from their youth. 

(3) Ideal Ruffed Grouse habitat consists of areas that have grown over to hardwood-brushland composed of mixed age 
stands of aspen and birch and mixed density of understory shrubs. 

(4) Economics of the area would respond favorably to increased revenue from license fees, food, beverage and lodg- 
ing sales due to an influx of hunters from surrounding regions. 

CARD C — ^ - _ 

(1) If the land is used for Prairie Chickens it could not be disturbed, as the birds are quite sensitive. Therefore, the land 
could not be used for any other recreational needs. 

(2) Good Prairie Chicken habitat consists of broad expanses of native grasses. Until these grasses are established, the 
land manager must reseed for native prairie grasses. 

(3) Sharptail Grouse habitat is disappearing because of natural succession which will eventually replace the brush 
lands with trees. If we want to save a huntable population of Sharptail Grouse, it must be through land 
management. 

(4) fvlanaging for Prairie Chickens will never produce a huntable population. 



CARD 0 

(1 ) This is the only land in public ownership in the vicinity. It must meet a variety of public recreational needs. 

(2) The land managers budget prohibits cultivation grains as a food supply. 

(3) Studies have shown that controlled burning does not cause the amount of air pollution of which it is suspected. A 
good public information program can help the community understand this. 

(4) This parcel of land will eventually become good Ruffed Grouse habitat through the natural process of succession. 



CARD E 

(1 ) Controlled burning is totally unacceptable to the community because of the smoke and consequent air pollution. 

(2) Aerial spray to clear an area is very effective. It only needs doing once every 20 years. In the long run it would 
prove to be the most economical 

(3) To manage for Sharptail Grouse, land managers would have to clear different parts of the land on a continuous 
rotation once every five years to maintain shrub areas. 

(4) Nalive prairie grasses are needed as a staple in the Prairie Chicken diet. The farm community could oppose this. 

CARDF ' 

(1 ) Clearing the land by clear cutting is a slow and expensive method. However, the community from which the man- 
power would be drawn would find this very favorable. Therefore, high degree of employment. 

(2) Land managers and public alike are concerned about aerial spraying because of suspected effect on wildlife. 

(3) The present choices of wildlife to manage for are: Prairie Chicken, Sharptail Grouse. Ruffed Grouse. 

(4) A huntable population of Sharptail and Ruffed Grouse could be produced on the amount of land available. 
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PiOPLi PATTERNS AND 
POPULATION DISTRflBIITIONS 



BACKGROUND 

Populations of organisms do not seem to be randomly dispersed; there tends to be definite patterns of spacing of in- 
dividuais. Differences in environmental factors such as light, temperature, food and water influence all organisms 
including ants, dandelions, cacti, elephants and bacteria. A population of organisms tends to be dense where en- 
vironmental factors are optimal and scarce or even absent where factors are not favorable. 

SITUATION 

What influences human population dispersion patterns? A sociologist has suggested a way of representing human 
dispersion patterns and some criteria for analyzing them. Consider the following before going on to the activity 
section. 



Some hypothetical human population dispersion patterns: 




1 - Agricultural 
Area 




2' Small 
Towns 




3 - Suburban 
Area 




4 - Urban 
Area 



Some mtormation about each square: 

1 They represent the same area 

2 The cross-hatching shows the population dispersion pattern. 

3 The population density is the same within each square and is distributed evenly over the cross-hatched pattern. 



DIRECTIONS 
Small Groups 



1 Divide up into small groups As a group, rate each of the four Human Population Dispersion Patterns using the 
criteria below Other criteria may be added if the group thinks they are important. Rate each according to what you 
thinly IS true, even though you may not know for .sure. 
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Criteria Scale: 



6 



9 



10 



low 



medium 



high 



CRITERIA 



1. 


Dwellings 




a. density of single-family dwelling 




b. cost of single-family dwelling 


2. 


Crime rate 


3. 


Amount of open space 


4. 


Availability of social/cultural facilities 


5. 


Quality of education 


6. 


Job opportunities 


7. 


Pollution levels 


8. 


Availability of energy 


9. 


Availability of transportation 


10. 


Availability of goods and services 



2. As a group, use the ratings to construct a dispersion pattern which represents an ideal for a quality living environ- 
ment. Other ci iteria could also be considered. Sketch the pattern on a large sheet of paper and be prepared to 
defend your ideal pattern based on the criteria. 

Largo Group. 

1 . Each small group presents their ideal dispersion pattern, and describes how it meets the criteria. 

2. Construct a smgle dispersion pattern based on the products from the small groups. 



Idea for an Option Activity 



What influences population dispersion patterns of people, plants and other animals? 

Obtain a map showing human population distribution in the U.S.A. and several Golden Nature Guides, or similar 
publications, showing distribution maps of plant and animal groups. Note the distribution patterns of people across 
the U S A. and those of specific species of plants and other animals. How do environmental factors, such as food, 
light, temperature and water affect these patterns? Are there some factors that influence people distribution pat- 
terns which do not seem to effect other organisms? 

Consider people distribution patterns in your own community. What factors seem to be of greatest influence? Are 
socio-economic factors Important? How? 
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SCHOOL Sl?i MVELOPMBMT 



BACKGROUND 

The way we occupy and use space is a major environmental issue. Freeways bisect communities. Suburbs cover over 
productive agricultural land. Developers pay almost no attention to the natural features of the lahdscape. Anonymous 
corporatiohs and loose collections of land speculators control vast sections of land with the hope, as communities 
grow, of making a substantial financial gain at costs to the environment which cannot be caluculated. 

A response to these insults has been the development of all kinds of land use plans. They range in size from yards, 
parks, communities, regions, to stales, and include recommendations for national land use plans. Some of these 
include considerations which are clearly for experts. Some regional planning and coastal planning, for example, are 
so complex that they appear to-^be a no person's land. Others, however, are smaller and much more manageable. 



SITUATION 

Dealing with a land use planning problem for the local school ground will provide you with some of the same experi- 
ences and frustrations of a professional planner, an opportunity to deal with opposing points of view, thinking through 
and presenting an idea, and perhaps even doing something about it. 



DIRECTIONS 

Small groups: 



1 . Divide up into small groups. Pick a piece of land on the school ground that you would like to see changed. Brain- 
storm all the ideas you can think of for use. Pick two or three that you especially like, and rank them from most 
liked to least liked. 

2. Collect some opmions about your idea from persons who are likely to be affected by your plan. This might include 
administrators, custodians, neighbors, school staff, teachers, kids, etc. How do you plan to collect this 
information? 

3 After you have collected the^? data, use them to lielp you make a decision. Is it go or no go? What are the reasons 
for your choice? 



Large group: 

1 Each small group presents their choice and the rationale for it with the entire group. The class must decide whether 
the plan is possible. 

2 Pick one or two of the ideas which you feci good about and which seem possible. 

• 3 Rank order these two plafis and decide whether the plan which ranks highest is worth doing something about 

4 If you are committed to the plan, try to do something about it. Develop a detailed plan and submit it to the ap- 
propriate channels. The plan should probably contain a description of what you are going to do, when you are going 
to do It. and how much the project is going to cost. 

ERLC ' 
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FOR DISCUSSION 

1 What determined the final course of action that you took? Would you call it a success or failure? How do you decide 
whether it is a success or failure? Does a plan have to be carried out to be rated a success? 

3 What kinds of resistance, if any. did your small groups observe when they tried to collect opinions about the area? 

3 Whai reasons can the large group give to support the land use change that you support? 

4. Suppose you decide to leave the school ground as it is. What are the advantages and disadvantages? 

5. What are experts? What kinds of things do you need to know to plan a neighborhood? 

6. What evidence do you have that can help you decide whether your school grounds were "planned"? 




ENVIRONMENIAL 



4. 



CARD 



LAND DONATION 



BACKGROUND 

A small farming town lost its railroad service in 1963. The railroad company offered to sell the 13-mile strip of railway 
land to any community group that could come up with a good plan for use of the land. The purchase price was $1 .00, 
The company let it be known that they would prefer that the land have a conservation use. 



SITUATION 

A town meeting was held and several local people proposed uses for the land. A list of groups represented at the 
meeting and some of the proposals are given below. 



Groups represented 
at the meeting 

Farmers 

Future Farmers of American 
Youth Group 
Chamber of Commerce 
Hunting and Fishing Club 

Members 
High School Biology 

Teacher 
School Board Members 
Park Board Members 
Local Teenagers 



Land-Use Proposals 

Drag Strip 

Reserved for future parkland 
Shelter belt 

Reserved for school site 
Natural History Area for 

environmental education 
Industrial Park 
Wildlife Production Area 
Teen Center 
Playground 



DIRECTIONS 

1 To recreate the town meetmg. consider the following before beginning; 

a) Select a chairperson to run the meeting . 

b) Select a secretary or devise some means for recording the responses. 

c) Select a decisionvmaking body or town board. 

d) Select presenters (perhaps 6-8 individuals). 

e) Determme a process for hearing proposals, 

f ) Decide on a means for reaching a decision by the end of the meeting 
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2. Individuals should prepare a 5-minute role play presentation using one of the groups and proposals listed above or 
an original. 

3. After several proposals have been presented, the merits of each should be discussed and a decision made. How 
do you make such a decision? What are advantages and disadvantages? 

4. The class may want to discuss a town meeting as a decision-making process, considering both its positive and 
negative points. What are the positive and negative points of a town meeting ai\ a decision-making body? 

5. What arguments could groups develop for use of an area which appears contrary to the intent of the land-use offer? 
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5. 



PREDATOR CONTROL 



BACKGROUND 

Hunting is a popular form of outdoor recreation. Several state and federal agencies are charged with the responsibil- 
ity of maintaining healthy populations of game animals. Game animals are those species highly valued by hunters for 
whlcr> there are regulated seasons and/or limits. Thus humans distinguish between game animals and non-game 
animals. Some game and non-game animals are called predators — animals which prey upon other animals for food. 
Regardless of how they are classified, all animals must find food, water, shelter, and living space in order to survive. 
In soTie situations hunters and predators are competing — one for food and sport, and the other for survival. 



SITUATION 

The ring-neckGd pheasant is a popular upland game bird in agricultural areas of the United States. It is a native bird 
of Asia and was introduced m this country in the late 1800's. The habitat must provide these basic requirements: 

1 . Nesting cover. Hen pheasants require nesting areas with a moderate density of vegetation, fvlixtures of grasses, 
legumes and weeds provide optimum nest sites. 

2. Winter food. Corn, small grains and native weed seeds are ideal winter foods. 

3. Winter cover. Dense vegetation not covered by snow near food sources is ideal. 

Most of the agricultural areas offered superb habitat. By the mid 1940's pheasants numbered in the tens of millions. 
However, by 1945. the pheasant popoulation began to decline from a density of one pheasant per 5 acres in the early 
1940's to one pheasant per 50 acres in the early l960's. It was generally believed that pheasant populations would 
mcrease. if predator populations were decreased. 



DIRECTIONS 

A Before rormmg small discussion groups, put these statements on the blackboard and formulate a class response 
for each of them . 

1 A predator is 

2 A game species IS 

3 Predators should be 

4 Cime species should be 



B Divide up into small groups. Consider the following predator-control expennnent conducted in a Midwestern state 
from 1960-62 

C Tht> pxpenment * 



1 Two Similar areas were identified. Major pheasant predators were systematically controlled in the experimental 
area whereas m the control area there was no predator elimination program. 



2. Each area consists of large farms intensively tilled for corn and soybeans. There is an increasing tendency for 
large, clean fields. 

3. Major pheasant nest predators were: raccoons, crows, and skunl^s. 

4. Results of the Experiment 
Experimental Area 

1960-1962 — 434 predators 
were removed. 

Results: 1962 hatcfiing success =^ 36% 



5. Important Fact! 

Population continues to decline in both areas! 

As a group, prepare a plausible explanation for pheasant populations continuing to decline in both areas. Be able to 
defend you*' explanation to the entire group. 

If your group was responsible for managing the pheasant population in these areas, wiiat would you recompiend? 
Largo Group 

Each small group should present thetr explanation for declining populations and recommendations for increasing the 
pheasant population. 

After discussmg the small group presentation, reconsider these four statements and make changes, if necessary. 

1 A predator is 

2 A game species IS 

3 Predators should be 

4 Game species should be 



Control Area 

1960-62 — no predators 
were removed. 

1962 hatching success = 16% 



ERLC 



0 ' 



r 




WHAUFE 

SURVIVAL GAMES 



SCOftE SHEGT 



GUCKGAME 




QAMf BOARD PlAN 



O ^OOo 
CD 



QAME 
StTUAUON 
J'f STATEMENTS 



V*tiv«r> 111 tro y 



RECOMMENDED FOR GRADES 4-6 



^»WHAT ARE THEY? 

Those are five ir>dependent indoor activities for small 
crouf)S of 2-6 players. Each game Is complete and con- 
sists of a qame board, a sheet of game materials and a 
rep'oduciblp direction and score sheet. The games 
dopict some environmental factors which Influence the 
ijves of five wildlife species: ttie fox. the eagle, the 
white-tailed deor. the squirrel and the duck. The 
players start the game with an equal number of one of 
the wildlifo species. As they move along the game 
hfMfd according to the numbers on a spinner, positive 
ar-vj f^t-gative environmental factors are encountered. 
Thp piayef wht; finishes with the greatest number of 
jHii- ..(juals rf^maining is the winner 



^ VVHAT^S THGm PURPOSE? 

VVhiit^ plavi'Hj ihe qanies. students become acquainted 
\v«th s.jfn<»nt the ifUerac'tions between living things and 




the environment. These interactions include predator- 
prey relationships, the need for shelter, accidents, the 
effects of pollution, and the activities of humans. This 
information is related to the content of some of the 
Level I Outdoor Classroom Guides. This provides for 
learning continuity from the indoor activities to the 
more complex, outdoor investigations. 



•HOW ARE THEY USED? 

It is recommended that the games be set up as inde- 
pendent activities. If students can read the directions 
they should be able to play the games without adult 
assistance The situations depicted in each game are 
factual and relate to a particular concept or problem. 
iVlany of the situations could serve as the basils for dis- 
cussion once students have completed a game. The 
games may also serve as pre-activities to the Outdoor 
Classroom Guides. 
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2=, 



^students wi H be able ^ 
to rnako up their 6\A/n 



s 




PLAYER 

bmECT»ON0 

These are simita/for 
all five games 59 that 
atter learning how to 
. play one game/ , 
student's willtse able 
to play the others. 



PLAYER 
TOKENS: 

these can be traced or 
photo copied and 
(jlued to a jSlece of 
oardbpard; ^. 




BOARD PLAN: . 

This plan shows one 
, wav ot arranging the 

game situation state- 
■ ments on a large piece 

of paper or cardboard. 



f W8 can be Wed or {Jhato-eo^lsS «n<* . ' 
to 3 pl6ce«f cardboard. .. ... *** 



. ■ ■.-X 



SCQBE$M6ET 



•i/ usa one spinner and * pl*yino token f^^ 



-ThArflifft iftvfirai duck neita near the pond. 6abh 

OlRECTldNS 

'i. usamiesplnnef 
player. Insert pa 

2. Put players' names on score sheet. jjei^w- 

B Each time a player Itaes a ducki cross out pne y ;': 
^' d"k&eshe«t after that piaye^ft^^^^^ . ; 
Slayer who loses m* ^\>^ "^wVctrop out of 
theijame. ' 
; 6/Conllnu^pIayma until all ^"2^1^^^ - ' 

; , fiNljJH first is thi'WiMNEp. ~ ^ - - : ■ ' ' .f 



























> 

a 




.1 










3, ■ ' ■ ^ 
















4. 


















« ■ 






« 

























1 


0 


1 ^ i^^^^^ 


■1 






it- 



11;; 





PIRECTIONS TO MAKING YOUR^OWN GAMES 



Ml 



These are do^H^yourself jjgijqies. All of the parts and the 
directions to cdrnptete each game are given on the fot* 
lowing pages, -"^^ ' ' 

Students will need some assistance with constructing, 
the first gaoje. HoweverMhey should be abt6 to com* ' 
piete t^e others without difficuity.^Thls task wiil.^pro- 



vide opportunities for using techniques and skills found 
In art, geometry and desigrtvSome studients may also 
get.some idi&ajs for new games depleting the: lives erf 
other animals. 

The following list describes each of the parts and gives 
directions for constructing the game: 




GAME 

SITUATION 

STATEMENTS: 

These are to be photo- 
copied, cut out and ar- 
rianged on a flame 
board according to the 
sequence shown on 
the Game goard Plan. 
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Portions of each Wildlife Survival Game need to be photo-copied 
before they can be assembled. 



GO 



SCORE SHEET 



There are several duck nests near the pond. Each 
nest produced six ducklings. The ducklings must 
got to the water and find food and shelter to live. 
There are many dangers in the lives of ducks. 

DIRECTIONS 

1 . Use one spinner and a playing token for each 
playb . Insert pencil in spinner as shown. 

2. Put players' names on score sheet below. 

3. Player with token No. 1 spins first. Side which 
lands on table shows number of spaces to move. 

4. Player must follow directions on step which 
token lands on. The player may go either way 
around the pond when the token lands on the 
step labeled "Caution: Snapping Turtle.'* 

5. Each time a player loses a duck, cross out one 
duck on score sheet after that player's name. A 
player who loses all six ducks must drop out of 
the game. 

6. Continue playing until all players have reached 
FINISH. Player finishing with most surviving 
ducks is the WINNER. If two players have the 
same number of ducks left, the one who got to 
FINISH first is the WINNER. 

PLAYER TOKENS 






Number Of Ducks 


Total 


Name 


1 


2 


3 


4 


5 


6 


Surviving Ducks 


1. 
















2. 
















3. 
















4. 
















5, 
















6. ^ 


















»INNER 



SPIN USING PENCIL 

GAME BOARD PLAN 
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Oetoop ^ 
Roote * 




START 




Soon after the duchlmgs natch, a house cat 
• finds tfie nesl anct takes ono fluckfmg bf>forn . 
V ff^e mother duck scams it away Croiioul * 



ont duckling. 



GAfVIE 
SITUATION 
STATEMENTS 



12. 

Blank spACQ. 



22. 



• A grass tiro burns some Of the cattails on the 
N edge ot the pond Movt back 1 ipK*. 



J V 



FINISH 



Blank aoace 



/ 



13. 

Blank spaco 



Detour 



- 



/Tan graas p» otects the mother duck and ^ 
ducklings on their way to tho pond Move I 
\ ahead 2 spacos. ' 



^ Spraying for mosquilos kills many Insects 
\ Move back 2 spaces. 



/ 

\ 



Detour 



i 



( 

\ 



5. 



15. 

Blank .space 



Detour 



/ 



6. 

Blank space 



\ 



16. 

Blank space. 



^ Detour 

Cattails and other plants in the pond protect j 
\ the ducklings. Move ahead 1 space. f 



/ The pond has beon drained for crops !hpy ^ 
must find another pond Go back fo start. m 



17, ^> 
Danger Route 

Caution snapping turtle ahead 
iak(? a Chance or detour 
Move ahead 1 space ^ * 



/ 



V 



Detour 



/ 



/ 



18. 

Blank space 



) f 



Detour 



s 



y 9 N ^ 

/ Two tturkhngs arp chased and cauqhi by a \ t 

hoy HH*} qiri and takon horne Cross out ? » 

2 ducklings. / \ 



19. 

Blank apace 



Oeiou' 



^ 10. ^ 

/ WMclthf^r i-nUK^nrl WPt ';ir Sf»v»ir^l <!avs. ^ / \ 

• "lit '»^.^'^v "SfH fs ,jrp ^afchiMQ Oo bsck J \ tdlf^n hv a largp snapping turtle which lives J 

X 2 spaces / > '^^ fho poMd Cross out 1 duckling. / 



Dotoijf 



/ 



r . .iMj , '^siH 'rr 'h*. ,}(, ki.MQS to | ' 



♦Mt Move ahead 2 9p<ieos 



\ 



21 



\ 
J 



/ 

\ 
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SCORE SHEET 



DEER GAME 



The large area shown on the game board is 
"honne" for several deer. Here the deer must find 
food, water and shelter in order to survive. There 
are many dangers in the lives of deer and many do 
not survive. This may seem bad at first, but it is 
important to know that if some deer didn't die 
there would soon be too many deer in the area. 
When this happens they can starve or become sick. 

DIRECTIONS 

1 . Use one spinner and a piay my token for eacli 
player. Insert pencil in spinner as shown. 

2. Put player's names on score sheet below. 

3. Player with token No. 1 spins first. Side which 
lands on table shows number of spaces to move. 

4. Player must follow directions on step which 
token lands on. 

5. Each time a player loses a deer, cross out one 
deer on score sheet after that players name. A 
player who loses all 10 deer must drop out of the 
game. 

6. Continue playing until all players have reached 
FINISH. Player finishing with most surviving 
deer is the WINNER. If two players have the 
same number of deer left, the one who got to 
FINISH first is the WINNER. 





1 

■ ^ 


1. 










PLAYER 
TOKENS 










1 
t 









Numborof Deer 


Total 
Survivina Deer 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


4 

1 . 
























2. 
























3. 
























A 
H • 
























5. 
























6. 


























INNER 



SPIN USING PENCIL 

GAME BOARD PLAN 





t. 

START 




GAME 
SITUATION 
STATEMENTS 



23. 

Blank space. 



\ 



Blank space 



^ 



^ 3 

f The deor population is too large for the food ^ 



supply Three deor are taken during the 
\ hunting season. Stay where you art. 



f Many fawns have survived the summor 
. there are too many deer m the area. Go back 
\ 2 spaces. 



f A farmer (luosn'i pick all of his corn, leaving t 
y some for Wildlife food Move ahead 2 spaces. I 



6. 

Blank space 



t 



7. 

Blank space 



I Oonso evergreen troos provide protect idh ^ 
^ from win»er winds Move ahead 2 spaces. 



^ 9 X 

^ In the winioi . deer depend on the woody ^ 

f twigs ot coriam trees and shrubs for food • 

V '^\\Qxo IS an abundance of ihosa trees and j 

w shrubs in tho area Move ahead 3 spaces. ^ 



10. 

Bl.ink spacn 



\ 
) 



f 



f 
\ 
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Blank «^pnrp 



s 



12. 

aianK apace 



13. 



f The snow is too deep for the deef to uncover N 
^ food on the ground. Go back 2 spaces. J 



/ i« \ 

r 1 wo deer are chased and killed by dogs. t 
V Cross out 2 6eer. / 



f 



IS. 

Deer are chased by snowmobllers. 
Go back 3 spaces. 



I 16 \ 

f There are too many deor in the area: they - 
V begin to run out of food. Cross out 3 deer. / 



f Cold, wet wealhor weakens a fawn and it dies 1 
y of sickness and parasites. Cross out 1 dear. 



/ 18 \ 

f There IS an abundance of early green qrowth 
^ for food Move ahead 2 spaces. J 



f 



f 



19. 

Blank space 



J 



20. 

Olank space 



9 A (Joe IS killed by a car. her fawn cannot sur- | 
^ Vive alone and d>QS also Cross out 2 deer. j 



f 



22- \ 
Many fawns are born m tr^o area * 
Slay where you ere. / 



t 



24. 

Blank space. 



26 

f Deer use dense underbrush for protection: | 

^ sovera' acres burn near the river bank. - 

^ ^ Go back 1 space. ^ 



( 

\ 



26. 

Blank space. 



27. 

Blank space. 



\ 



f Deer eat acorns for food A large grove of oak A 
^ trees is bulldozed to make a new farm field. m 



Go back 2 spaces. 



/ «9. N 

f A largo farm field Is no longer plowed. Small 
V trees and shrubs begin to takeover. J 

Move ahead 1 space. ^ 



30. 

Blank space 



31. X 

M A new highway opens and doer must cross it % 
to get to their food source. Two doer are 1 
^ killed while crossing tho highway. J 

w Cross out 2 deer. ^ 



I 32. V 

9 Deer make use of several agricultural crops ' 
tor food Move ehead 2 spaces. ^ 



f 



33. 

Blank space 



34. 

FINISH 



23 



FOX CAME 



The red fox must live where it can find food, water 
and shelter, it eats a great variety of animals and 
some plants. The number of foxes in an area de- 
pends on the abundance of food and other factors 
which effect its survival. Play the game and find 
out how many of your young foxes survive. 

DIRECTIONS 

1 . Use one spinner and a playing token for each 
player. Insert pencil in spinner as shown. 

2. Put players' names on score sheet below. 

3. Player with tol^en No. 1 spins first. Side which 
lands on table shows number of spaces to move. 

4. Play must follow directions on step which token 
lands on. 

5» Each time a player loses a fox, cross out one fox 
on score sheet after that player's name. A 
player who loses all six foxes must drop out of 
the game. 

6. Continue playing until all players have reached 
FINISH. Player finishing with most surviving 
foxes is the WINNER. If two players have the 
same number of foxes left, the one who got to 
FINISH first is the WINNER. 

PLAYER TOKENS 



SCORE SHEET 
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Name 


Number cf Foxes 


Total 
surviving rox68 


1 


2 


3 


4 


5 


6 


4 
















2. 
















A 

3. 
















4. 
















5. 
















6. 
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GAME BOARD PLAN 
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/ 



1. 

START 



/ Ftotd mice population has exploded' Plenty 

^ to eat Mov« ahMd 3 tpMet. / 




GAME 
SITUATION 
STATEMENTS 



i 



13. 

Blank space. 



t 



24. 

Blank ipaca. 



N 

/ 



> as. 

/ Qroat fail fruit and insect crop. Won't have to I 
* chase speedy cottontail! Mov^ ' 

N ah«td3ipacM. / 



t 



Blank space. 



y 14. ^ 

f Population of foxes too targe and disease sets \ 
\^ In. Use 1 fox to rabies. Crosaout 1 fox. y 



^ 26. 

f The ground In the apple orchard is covered 
y with apples. Move ahead 4 spfteei. 



f farmers conduct a den hunt and destroy fox % 
V pups Cross out 1 fox. / 



( 



16. 

Blank space. 



27. 

Blank space. 



s. 

Blank ar- 



16. A - 

Plenty of berries. Living is easy. I ( 

Move ahead 2. J v 



26. 

Blank space. 



9 Goo(J don locations. Orushy cover, sandy soil 



woods and fiold. Move ahead 4 spaces. 



/ 



17. 

Blank spaco. 



/ 



Blank sp;^. 



Blank spaco 



( 

\ 



18. 

Blank space. 



30. 

Blank' spaco. 



/ 

V 



a. 

Blank spaco 



N / 19. 

. / Scavenging of road kills provides good 



addition to diot. Move ahead 2. 



31. \ 

/ Wintor of little snow helps fox escape ■ 

> hunters. Move ahead 1 space. / 



/ Food needs increase ao pups are born 
y Go back 1 . 



y 20, ^. 

y June bugs and grasflhoppors arc piontiful. > 
' Togothor with fruits and berries they satisfy y 
\ hu ngor . Move ahead 4 . / 



32. 

Blank spaco. 



10 

Blank fjpacQ 



/ 
\ 



21. 

Blank spaco 



y 33. 

f Abundant snow covnr aids fox hunters. Foxos » 
^ cannot run fast in deep snow. Cii»i out 1 fox. y 



f Uf.^H^^nnH**''H anil othf^' msi^^ts kHlPit hy 

V «• I Jps Go back 1 



^ 22. ^ 

f Young foxes are forced out of their parents" ^ 
territory Lose 1 fox hii by a car as it crosses j 



unfamiliar road. Cross out t fox. 



y ■ 34, 

f High rabbit population Plenty of winter 



food Move ahsed 1 ip«e«. 



/ 12. 

. Roadside w-id fruits and berries killotl by 



pO(3on sprays Go iMch 4. 



y 

f 



23. \ 
Prico for fox pelts soars! Trapping increases. ' 

Cross ouniox, J 



y 

i 

\ 



3S. 

FINISH 



SCORE SHEET 



E AGiE GAME 



Tho bald eagle lives only in North America. It is 
the second largest North American bird of prey, 
weighing up to 16 pounds with a wing span of from 
six to eight feet. 

Primarily fish-eating birds, ithey are found along 
the coasts of North America and along inland lakes 
and rivers from the Gulf of Mexico to the Arctic. 

Today the bald eagle is fighting for its hfe. tvlost of 
the remaining bald eagles nest in Canada or 
Alaska. Only al)out 750 pairs still nest south of the 
Canadian border. 

DIRECTIONS: 

1 . Use one spinner and a playing token for each 
player, insert pencil in spinner as shown. 

2. Put players' names on score sheet below. 

3. Player with token No. 1 spins first. Side which 
lands on table shows number of spaces -to move. 

4. Player must follow directions on step which 
token lands on. 

5. Each time a player loses an eagle, cross out one 
eagle on the score sheet after that player's 
name. A player whc loses all 10 eagles must 
drop out of the game. 

6. Continue playing until all players have reached 
FINISH. Player finishing v.flth most surviving 
eagles is the WINNER. If two players have the 
same number of eagles left, the WINNER is the 
one who came to FINISH first. 
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PLAYER 
TOKENS 















Name 


Number of Eagles 


Total 
Surviving Eagles 


1 


2 


3 


4 


5 


6 


7 


■ 

8 


9 


10 


1. 
























2. 
























3. 
























4. 
























5. 
























6. 
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1. 

START 




GAME 
SITUATION 
STATEMENTS 



22. 

Blank space 



^ 2 \ 

/ From 1917 through 1962. Alaska offered a t 
county for bald oagios Crott oui 3 ea^lfs. / 



12. 



^ The usos of long-la3ting peotjcides such as 
M DDT mcreaso greatly since 1947. These 
f pesticides are passed on through food chains 
V and Uuild up to high levels in the bodies of 

^ ^ meat eaters such as eagles « 
^ •Nn, Goback6ipacas. ^ ^ 



f Persistonl pesticides other than DDT are still \ 

■■r<^<l f^v.-kAB Aiift 1 aujiIa* * 



^ bomg usoo. Crosscut 3 etigles. 



Z' 3. 

i AiasKa enters union n 19D9 and federal ta,\ 
forbids Killing eagles Move ah«ad 3 spaces. 



y 13, 

FecJofai regulations in tho i970's ban use of v 
predator poisons on tcderal lands and ' 



restrict use on private land. 
Mov« ah««d2ipjcea. 



24. 

Blank space. 



\ 
/ 



4. 

Blank apace 



I 

\ 



14. 

Blank space 



y 25. 

/Dovelopment of waterfront land Increases 
taking much natural bald eagle habitat. 
\ Go back 3 spaces. 



/ 
\ 



Blank space 



15. 

Blank space. 



V 26. 

r Conservation groups secure cooperation of 
/ utility companies to modify existing powQr 
lines and put safeguards on new lines to stop 
S electrocution of bald eagles. 

^ Go ahaad 2 tpace». 



Blank space 



^ A hunter shoots an eagle because his grand- ^ ^ 
f daddy told him they would carry off sheep \ # 
and even young children. (It's imposstble for • 
^ an eagle to carry more than it*s weight, which / >w 

^ ^is 0-16 pounds!) Cross out 2eagles. ^ %, 



27. 

Blank space 



^Bald eagles do not got Ihoir white heads and % 
/ tails until they are 3^2-4' ? years old A % 
^ hunter shoots a young eagle because ho * 

\ thought It was a big brown hawk ' {ifsaiso^ 
N» illegal to shoot hawks') Cross out 2 ©aglas. ^ 



8 ^ 

/ Cipfiri'uMint' (fHmovjng Of Iri^S from an \ 
^ ,jrerl) ehn^inales MGSMng siles ' 

Go back 2 tpacas J 



y- 

/ ' ^ 

f Sir'jng WHlS -If* jtruv SOvpra" f>est t'f»P? 



Qo bacSi 4 spaces 



( 



17. 

Law enacted in i970's makes shooting wild- 
life from aircraft unlawful 
Move ahtad 2 sp«c«3. 



18. 

Blank space 



19 

Blank spdc? 



28. 

Blank space. 



^ 29. \ 

f High levels of pesticides in the bodies of 

. female eagles may kiti the devoiopmg ^ 

\ embryos in the eggs Cross out 6 eaglas. ^ 



f \ 

Most use^of DDT arebannna m 1972 • 
\ Go ahaad 2 spaces / 



10 



\ { 



20. 



Af> t/irreased number of people are iJSJny N 
o.iqip "testing ar«as for recreation This r 
.jisiu'harKe often causes eagles lo -abandon ✓ 
the.r nesfs Go back to start ^ 



31. 



er|c 



11 

Hmi'k loaf p 



21 ^ ^ 

Bald taqsR P^otect'on Ac? amended m the ^ 
19^0 s fTiak»ng penaifv 'or kinmg baid eagies j 



$5 «XX} and or «iQ to one vCa* m prison 
Go ahead 3 spaces 
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32. 
F INlSH 



SCORE SHEET 



SQUIRREL GAME 



Many squirrels live in wooded city parks. The 
squirrels must find food and shelter here in order 
to survive. There are many dangers in the lives of 
squirrels. 

DIRECTIONS 

1 . Use one spinner and a playing token for each 
player. Insert pencil in spinner as shown. 

2. Put players' names on score sheet below. 

3. Player with token No. 1 spins first. Side which 
lands on table shows number of spaces to move. 

4. Player must follow directions on step token 
lands on. 

5. Each time a player loses a squirrel, cross out 
one squirrel on score sheet after that player's 
name A player who loses all six squirrels must 
drop out of the game. 

6. Continue playing until al! players have reached 
FINISH. Player fmishing with most surviving 
squirrels is the WINNER. If two players have 
the same number of squirrels left, the one who 
got to FINISH first is the WINNER. 



PLAYER TOKENS 






Number of Squirrels 


Total 


Name 


1 


2 


3 


4 


S 


6 


Surviving Squirrels 


1. 
















2. 
















3. 
















4. 
















5. 
















6. 

















\ SPINNER 




^SPm USING PENCIL 



GAME BOARD PLAN 
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GAME SITUATION STATEMENTS 



( 



1. 

START 



A squtrroi S0G3 tho (Cf kmg tdii of an alarmed 
r aqufrei toiiowod by wommg bark and is able 
V to escape a Mouse cat Movt ahead 1 sp«ct. 



BianK space 




13. 

Otankspaco. 



X 14. 

/Community members organize and stop the ^ 
destruction of a largo grovo of oak trees. \ 
Squirrel homes and food are saved. Move / 



iihtAd 3 ipacfli. 



^ 15. 

g Thore aro tew predators that are very good at A 
f hunting squirrels. However, a weasel is small . 
V enough to get in the don door and it kills a / 
squirrel. CrOMOull iqulrrel. ^ 



( 



2S, 

Blank space. 



\ 

J 



26. 

Nuts from last fall are gone. Squtrrels search \ 
for fruits, berries, and early spring greenery • 
and find very itttio. Go b«ci( 2 ipactt. y 



27. ^ X 

Community members realize that leaving \ 
some underbrush in their oak covered park 
provides shelter for squirrels. Mov« ahMd J 
3epiietii. ^ ^ 



4 V 

^ bquirrols Gal corn scattered Dy poopiu tn the V 
f park neighborhood People quit giving squir- i 
V feis corn because thoy decided squirrels were M 
^ a nuisance Crououl 1 iqulrrtl. ^ 



t 



16, 

Blank spaco. 



t 



28. 

Blank space. 



M A squirrel's body IS designed so It can lump \ 
f from great heights without iMjury A squirrel 
^ lumps 40 foot to ihe ground to ost^apG a house / 
^ ^ cat Mov« ahtaa 2 spscas. >^ 



17. 

Blank 3paco. 



29. 

Blank space. 



N 
J 



y 6 

/ Squirrels area favorite tar got (or kids and 
adu'ts drmwd with sirng Shots air r. lies BB 
X guns and rocks Cross ou) 1 aqiUrrMl. ^ 



c 18. 
. There are plenty of hardwood trees to provide 
• shelter ana escape route for squirrels. Move 
V aht8d2tpacts. 

V. _ y^ 



) 



v. 



30. 

Blank space. 



y 



s 



19. 

* / Squirrels depend on thoir sense of smell to ^ 

\ M find buried nuts when hungry. Slightly moist \ 
soil conducts sceois best During a drought • 
r \ year they havodifficuity finding buriednuts, ^ 
Go back 2 spaces. ^ 



31. 

f Squirrel runs into struet and i3 killed by a car \ 
V Cross out 1 squirrel, ' 



^ the trt«e tiark .inj soti Move ahead 2 spaces y 



\ 



20. 

Blank space 



jy 32. "S 

^ It IS spring and tho nuts stored last fall have 
/ boon dug up and eaten. Because the com* 
. munily left part of the park "wild", there are 
X plenty of fruits and berries. Move thaad 

^ 1 »P»ca. ^ ^ 



\ 
I 



/ Ki(in tr / to t,iii5»> ^ t>t*Dv souirrei jr^^y catjgnt ^ 

' inihMSpf'Uj Thov U>n I kruw .vtMlI} fe^*d I 

\ \ Cross out 1 squirrel 



21. 

Pienr, \\\ oak and hickory trees provide food 
anri places 'or nests Move aheod 3 spaces. 



33, 

Blank spaco. 



f 



10 

Blank «ttM( V* 



4^ 22. 
/ It r^as been a 'ong winter with 'ittle food 
Some squirrels dovoloo mango and other 
N diseases Cross out 1 squirrel. 



S 



y 



34. 

Blank Spaco. 



tl 



- Gobtek toSTAfiT 



y 
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f ^ iirW AuguS" bungs good rrop of 'U/fs . 

Squirrfiis hnqm *r. q^ithor and tury them / 
Move aheid 1 tpece 



23. ^ 
. ..j^ park hias several .deai don troec Theso v 
/ w»9rq ♦ormeo rn old wr^ite oaks whose dead ^ 
i»mo9 '^ouj th6«r bark, absorb moistuf-e and j 
'•t)! fjtMckiy. forming .«iafo dens Moveeheed 
^ _ 2sp«ce«. ^ 



\ 



24 

Blank space 



29 



y^ 



35. ^ 

/ Ovor. population causes squirrels to migrate \ 

• Now there is more food for those that romam J 

\ Move eheed 1 upece. J 



i 
\ 



FINISH 



SECTION 



MATCHING ACTIVITIES TO 

YOUR PROGRAM 

•CHOOSING WHAT YOU NEED 

\\v h,^^o (j^ivf^iooed these activities using content topics and skills which are 
'^rrri. to many programs, whether school-based or not. To help you select the 
1 tivitj'^s :hat best fit your needs, we have classified the materials into categories. 
■ boiow classifies the three major clusters of materials according to where 

.U" jseiJ and appropriate age levels. 



J 









OUTDOOR 
CLASSROOM 
GUIDES 


LEVEL 

i 




'GRADES 4-6- 




LtSVFL 

11 




'GRADES 7-12) 


— . J 



INDOOR ' 
MATERIALS 




ENV. 
DECISION 

CARDS 


WILDLIFE 
SURVIVAL 
GAMES 






LEV 

1 

(GRADI 


'EL 

iS4.6) 






LEV 

II 

(GRADE 


KL 

1 

:S7-12) 



■^^ it'^.i u t'.M- h.n' tM»^rPOfP Outdoor Classroom Guides for levels \ and II ann 

■ * ■ t 1. * . Environmental Decis»ion Cards for level (! and Wildlife Survival 
G;nnes : Th's hoif^f; classify each major cluster of materials but does not 
) 'ff ■■■ !.i>.' !r ♦i.-it!f=»^ within narh cluster To oe.scribe ea(ih activity and to 

■ i..r»\ 'tjo'. I I'f^fM^Mit c.iijstpr?; relate to oar.h olhor. three now cateqonfis 
' : .1 i i' - :» . ■ ^.c^rt ThfH cKo Seasonal Requirements Content Topics arvi 

!M f».j{ h rnjstr^r hrivf* b^^on ;:lassifiod according tn thpsf 
•ir; » ;)vUW Itwu niakos up a classification chart t/ori-. 
. . .:>ti'jf [if a SJfKJ'f' afti^il\ (V find r^^lat^^f^^h>(.^ 

• i- ' i* ■; ■■ 



Pj 'Cess Skills • t- 




GRADE 
'RANGES 



{Grades 4-6) 


V 


V 


/ 


/ 




/ 


y 


y. 
V 








' / 






Level II ' 
(Qradi2s7.12) 




















/ 


/ 






/ 


Winter 










✓ 


„^,„ 






v: 






v 


V 


V 


Spring 


' y 












V 


✓ 














Summer- 




✓ 




















✓ ■■ 


?> 




Fall 


V 






If 


















>^ 




ADAPTAflON AND TOLERANCES 1 






,t II - - 
























AGRICULTURE 






























COMMUNICATION 






























ENbAN6^(4&bSpeCi&6 






























ENVIRONMENTAL FACTORS 
(water, food, temperature, 
lieht, disease) 


✓ 








✓ 










*^ 








■ * ■ V':* 


PREDATION 






























FISH MANAGEMENT 






























HABITAT 


✓ 




























LIFE CYCLES 






















- ■ .- 








MAN AND SOCIAL HISTORY 














|r 
















ORGANISMS 
































Insects 
































Small Mammals 
































Fish 
































Gophers 












• 




















Aquatic brqanisms 














. 






V 












Deer 
































Redwinged Blackbird 
































Waterfowl 










r. 






















MusKrat 
































Bald Eagle 
































Red Fox 
































Gray Squirrel 
































Ruffed Grouse 
































Prairie Chicken 
































Ring-necked Pheasant 
































SharpMai led Grouse 




























PHOTOGRAPHY 






























POETRY 






























POPULATIONS 
(diversity, density) 














V 


Ir 


Ir 












VEGETATION 
















K 














RECREATION 






























SUCCESSION 






























TERRITORIALITY 












— — 


















WETLANDS 






• 
























WATERSHED 






























WILDLIFE MANAGEMENT 






























CLASSIFICATION 


✓ 














✓ 














CON 


ISTRUCTING: 
An Interview 
































A Questionnaire 
































Models 
































Equipment 






























DATA: 

1 Collection 


✓ 


✓* 


















✓ 








iTnterpretation 


✓ 


✓ 














»^ 












GRAPHING 


1 — 


















f • 


\^ 









SEASONAL 
REQUIRE- 
MENTS 



CONTENT 
TOPICS 



PROCESS 
SKILLS 

ERIC 



"tllASSROOMQUlbES 



fNViflONMENTAL 
DECISION CARDS 



WILDLIFE V 
SURVIVAL QAMSS 





MATCHINQACTtVITIES 
TO YOUR NEEDS 

To decide which cluastar of materiale to begin with you 
wHt ne«td to consider site (indoor vs. outdoor), 
0 Qrade-rango and seasonal requirement. Next, scan the 
Content Topics and Process 8i<iits lists until you find 
some categories which match your program Veeds. 
Identify which activities deal with these categories by 
linking the checi< marits to specific activity titles at the 
top of the chart. 

dHECK YOUR STUDENTS ' 
FOR INVESTIGATION SKILLS 

Students must be able to use certain investigation skitis 
in order to complete each Outdoor dassroom Guide 
activity. This may require teaming or practicing these 
siiiils before beginning an Outdoor Classroom Guide' 
'v-v activity. Check the section, Learning invbsttgatlen 
Skills, lor activities devetoped to help students with 
severa) important skills. 



Inv^estligatton of vi/ildflfe land habitat; Although the 
habitats iand wiidiif e specieis ai'e xiif f erenty both involve 
^hvestigatibhs of the relationships between, liand - end 
wildlife. Using the Ciassllteltlbn Chart in .ihis^'w^^ 
helps you seiecit iieveral retailed expediencies : which 
could take pia^e. overlfeveraj <ijs^^ 



This chart is also useful for finding feiatlonships 
between two oir #ore;su)t{vtti0S arfidng th^ thrjee major 
ciusters o! mliteriats. An Ihddojr iujllviiy :8Moh M one of 
the VVildltfe Survival Gamisi deials with 'sortie of the 



Guides. As en exaimpie> the Ouiek Qamt deals with . 



Classroom Guides. As an example, the Oiiok Game 
deals with seme of , the iame environmental factors 
found -in the Outdoor Classroom Guide, l^ish 
Hateherles. this provides a v«ay o| relating Indoor and 
outdoor learning experienced. Jtiis same process could 
be used In relating ari Environmental Decision Card to 
an Outdoor Classroom (auide activity. 



■'-■'IS!? 




• qOlLECTING INFORMATION 

The fearning outcome of each Outdoor Cla$sroom 
activity wilt be dependent on the success of the parti- 
cipants In colleetlnfl and uslnfl Information. v 

Cotiectlng information Is usually Isest done on ah In- 
dividual or small group basis. These skills often Involve 
using simple measuring devices such as rulers or 
thcf momaters, recording Information on a, data sheet, 
making a map and making observations and population 
estimates 'using small sample plots. When each in- 
dividual is involved in collecting Information, the back- 
ground for Individuals making their own best guesses 
has been established. 



%y$ING INFORMATION 



Using the information once It is cdilected is Just as Ini- : ; 
portent as collecting It. Using information tends to be a V 
'large group activity where Indlvlduafs or «ma}l groups : / 
share or pool Information for the purpose of Interprets : 
irig the results. Thl,8, too, requires some learning 
process skills. The Information must be communicated V ^- 
such that It is understood by the entire group; this often 
involves- discussion iand questioning. To help Interpret ^ 
further, graphs, charts ar^d other ways of dl^laylng In- ■■''■^■^ 
formation are often needed. This helps participants - 
understand the Information and Its use In ;maHlng : 
Inferen^and drawlngconclusions* . ■ ^ " ; 



4> 



This study will helpetudents learn and practice inveistrgatlbn skills needed for the 
Outdoor Classroom Guide activities. Although this stud^ is primarily for students in 
grades 4-9, it will be useful to consider It for other age levels. For students that do 
not require completing the entire study, Individual skills can be selected where the 
need occurs. 



HOWTpBfEGIN 

A transect study is a way of finding out about an area without having to investigate 
every squa-e inch of It. A transect is a line established in such a way that It cuts 
through the area to be Investigated. By coilectlng information at various points 
along the transect, characteristics of the area can be sampled. Through Interpreting 
the information collected at the stations along tne transect, Inferences can be made 
about the nature of the entire area. 

The following steps describe a transect study which can be conducted at afmost any 

place. 



Locate an area where several teams of two or three students can work without 
getting In each other's way. The area should include some diverse terrain such as a 
^ hillside, grove of trees, pond, creek, or even part of a lawn or parking lot. Once a 
Gonerai area has been selected you are resdy to begin with step one. 



■ 



'* r -i: 



FRir 



4'y 




MAPPING 



SOMETHINGS EACH 
TEAM SHOULD DO 



1 . Got to know the gof^eral l^aurKkvios of the vStudy 
area. WalK over tho area — acquire a feel for 
land formatiafis, natural and man-made 
structures. 

2. Construct a workincj map of the area. {Decide 
on symbofs botoro beginning so that the team 
maps wHI bo undorstoocl by the entire yroup). 

3. Describe team maps to th« entire group. . 

4. Using individual team rnaps, a general map 
should be constructed to sorve as the basis for 
8lHp2 




SCHOOL ^/y 




I 



SHRUBS 



GO ^i^f 




TREES 



HILL TALL GRASS 
& WEEp(S 



THE TRANSECT UNE/^ 
INFORMATION COLLECTING STATIONS 



A GENERAL MAP 



1. Ueclde Vi^here the transect line should be. 

2. Decide where the intormation collecting sta- 
tions should be located along tho line. 

3 Outside on the study area, mark the transect 
line. (VVood.^n lath ana ribbon make good 
markors.) 

4 Locate oach information collecting station, 
number ar^d mark it. (Locate stations in areas 
along the transect lihe so that a represeruative 
cros3-5ection ot area will be studied. Keep 
thorn far enough apart so that the teams will not 
intertero with each other when collecting 
infoifiiatmn) ' 




O''© Locations of information collecting stations 
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STEP 




TECHNIQUES FOR 
COLLECTiNG INFORMATION 



At each station collect some Information on ttie physical 
characteristics and the inhabitants of the place. This 
will require some practice in using measurement and 
observation techniques. 

Brief technique descriptions are given below. Choose 
the ones appropriate, for the area to be studied and 
those which would benefit your students. 



MEASURING WIND 



RULER 



STRING 




This simple device can be used to compare wind 
velocities from one place to another* 

The size of the angle between the string and the ruler 
will indicate the intensity of wind. By drawing the 
angles indicated by the wind gauge, students can com- 
pare wind velocities among different places. 



Measure wind: 

• at ground level 

• at waist level 

• above the head 



•TAKING TEMPERATURES 

Use Qasy-to-read simple thermometers. !t takes about 
three minutes for a reliable reading to register. Take 
temperaiuros at varying levels: 

• air temperature, measure at shoulder height 

• surface temperature, measure with the thermometer 
flat on the ground 

• soil tomperature, measure at about 4 inches below the 
surface. Use a spoon or knife to mako a hole — then 
gently pack soil back around the thermometer bulb. 



erJc 
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■ '^^-^ ^^ 



DESCRmiNQ SQIL 



^^^^^^^ 




The only equipment needed is old spoons or table 
knives for shallow digging. 



MOISTURE 

Dry: fails apart amli^Hts between the fingers 

Slightly f^olst; appears moist but does not 
stick together when squeezed 

Moist: sticks in a clump when squeezed 

Very t^^cist: squeezes freely and water Is 
obvious 

Wet: .water drips 




TEXTURE 






Soil is usually a mixture of varying sizes of 
particles. The abundance of particles of a 
certain size helps define a soil type. There- 
fore, soil texture is a major dharacteristic 
used td separate soils into types or groups. 
The relative texture of basic soil types may be 
illustrated by the use of four grades of sand- 
paper. For example: 

Sand — 3tvl (Sand Pak) Coarse #9003, coarse 
soil 

Silt - 3M (Sand Pak) Fine #9001, fine soil 
particles 

Clay - 3M (Sand Pak) Extra Fine #9000, 
extra fine soil particles 

Loam ~ 3M (Sand Pak) Medium #9002, 
medium soil particles 




An estimation of the proportions of shade and sunlight 
on the ground surface will usually be adequate. The 
s(^e given below will help atudentsonake esitmates: 




Very Sunny — most of the ground surface Is^ 
covered by sunlight 



Sunny — about V4 of the ground surface is 
covered by sunlight 



Kioderately Sunny — equal amounts of sun 
'9X\A shade on the ground surface 



Shady — about % of the ground surface Is 
qdvered by shade 

Very Shady — most "of the ground surface Is 
covered by shade . ^ ' 



DESCRIBING THE INHABITANTS 
OF A PLACE 




COLOR 




PLANTS 



Also note soil color. Generally dark soils con- Ground cover plants: Use a coat hanger wire to Isolate a 
tain more decayed plant and animal remains sample plot anywhere within several feet of the station 

marker. Within the sample plot: 



than lighter soils. 
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• Collect one of each different type of plant » 

• Count the numbers of each type 




• Wrap a piece of tape around each plant collected 
and put the nunnber on the tape. 

• Put the plants in a plastic bag. 



SHRUBS AND TREES 




Romovo a twig with leaves from each of the most 
common plant types within several feet of the 
station marker. 

Count ttto numbers of oach plant type and record 
v^hether they are trees or shrubs. 

Put thG number on a piece of tape and wrap it 
around the twig. 

The twigs should be placed in a plastic bag. 



ERLC 



ANIMALS 

The presence and activity of many forms of animal life 
can be inferred from many signs, Encourage students 
to investigate slowly and critically by looking under 
.things, among leaves and twigs and by digging under 
the titter on the ground surface. 



Birds: Songbirds, geese, ducks, herons, hawks 
and more 



songs 
egg shells 
foot prints 
bones 
nests 
feathers 
haif'^eaten seeds 
droppings 




t^ammais: deer, rabbits, cats, dogs, mice, 
muskrats, humans and more 



% 



tracks 
burrows 
bones 
fur 

muskrat houses 

holes 

droppings 

trails and mouse runs 
nut sheiis 



• 



Insects: bees, ants, grasshoppers, butterflies, 



Other: 



gnats 
ant hills 
cocoon 
caterpillars 
chewed leaves 



snakes 
loads 

salamanders 
frogs 
worms 
spiders 






5 
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SiEP 




RECORDtNQ THE INFORIVIATtON 

Oocide on the kinds of information to be coliected. 



Make up a DATA SHEET to be used by each team of 
students. (Make sure there Is enough space for com- 
ments and sketches.) 



Being able to put together a data sheet and recording 
the information as it is observed are important sKdia for 
investigating the environment. Discussion and infer- 
ences taking place later on will depend on how well 
each team is able to complete this step. 



ERIC 



DATA 
SHEET 



TRANSECT STUDY 
Names ______ 

Date . 



Station Number 









Ground Level 


Waist Level 


Above Head i 





SUNLIGHT: 
(Circle One) 



Very Sunny 



Moderately 
Sunny 

Shady 
Very Shady 
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SHARSNG iMFORMATION 



On the, .blackboard or a lar'^e sheet of paper draw a Each team should display their data sheet and plapts by 
picture of the study area. Show some of the topographic . the station where each was collected, 
features and the locations of the collecting stations. 



f^ake sure students have the opportunity to read and 
discuss Information collected by the other teams. 

Encourage students to look for changes or similarities 
among the stations. 



5 WEEDS 




STEP 




LOOKING AT THE INFORMATION 



At first the students may find it difficult to think about 
the entire study area and the information collected at all 
the stations. 

Review the process of how the Information was collect- 
ed and that the display of data* sheets and plants are 



measurements and observations that help describe the 
study area. 

Begin by looking for differences and similarities among 
the collecting stations. Single out one maasurement 
such as ground surface tennperature and follow it from 
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station to station. Using graphs, charts or tables will 
help students visualize the range of temperatures. 

tf there is more than one temperature reading for each 
station, the average reading for each station should be 
calculated. Make sure they understand the labels for 
each axis. Note how the grognd surface temperature 



changes among the stations. Help students Interpret 
what the graph shows. 

Using charts, tables and sketches are some other ways 
of comparing information and may prove helpful fof- 
ciarifying or uncovering relationships. 



QRQiJND SURFACE 
TEMPERATURES 



BOTTOM 
OF 
HILL 




2.3 4 
INFORMATION COLLECTING STATIONS 



5' • 




•• • Mm 



||0i I 



■hc'<'avsc /o/u(>fi shad?, thv: ■ ^y/Y- i^'-za 



'Oros^ Zit - station I ?^ ' v ■ 




WiittHpiiliiii 



■ • p / * 

i '4': 



Students ask questions atK>ut Xbn study area; Some 
questions refalir>9 to the ground s^rfape teKnper^ture,. 
graph miQht t)^; , ' 

• Why \$ the temperature lower among the tree^at 

^iigitians 3 find 5v ^ 

* Do®$ plant cover affect the temperatures? 

^ Are ihsm similar differences among the air and sp^ 

tempe^i^Aiir-es? 

O^^^tionmg shouW be encouraged. However, students' 
^houid rei^Uze tha^t not aff questions can be answered 
using the ^valtable informationc Some questions may 
i^^d to th^niHK} to coHect more information and further 




Andaboy© atl'i^^^ jjftould be one ' '\ 

; Of it^&red: , jfespQnsi Wl|iy. . enioyment , Students 
shouid not Qrily, iooHM yoii* tH© teacher, for *upjC|erti$rid 
h^ip but toiaig^h QtH^r.^ibvl!^ is not |u8t fi'ndirtg 
.«n$w#r«rit 1s>.«lb' the oj^^ ask qu«*$tioijis arid ■ 

8ha'Ke/.'ldia?r.''J"'. ' ' ♦ . ' • • 




Ground syilacd tomparature: ' 

1 . The temperature IS lowest at stations 3 and 5 because 
^the plants ;8hade the ground- 



2. The temperature Js highest on Xhb bare hlHyiae. The 
sou is aiso very dry; 

)0 aUempting to answer questions, students should tje^ 
enemir^e^d to make Inferences based o^'the Informa- / 3. Why lan*t the temperature as high In the grass at 
tion colisi^ted. H important to aUpw for individual dif- / , station 1? 



I 
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PRE-TRIP PLANNING 

mJR USING REFUGE AND FISH HATCHERY SITES 



^•dn-^.r^ii 's e^5sentiai ^or assuring a succossful trip for 
y u .unl yov.i' Students Once an activity ha.^ beon 
fo» r-A \\^ese two steps to cofnplelG your plans. 



• SI EP ONE: MAKE ARRANGEMENTS 

N.ition.i: vViKJiite ReUiges and National Fish Hatcheries 
A!v (.pen fr^ edutitinonai purposes at any time during 
^ M<j//rvor. during some periods roads are 



closed due to snows or high water. Please check in ad- 
vance to assure availability of a site. 

A phone call is sufficient to reserve a site and time. You 
may want to wake a special appointment with the 
refuge or hatchery manager to review the site before 
arriving with your students. This would also allow you 
to pick up maps or equipment which could then be re- 
viewed with students before the trip. Be sure to discuss 
the activity with Fish and Wildlife Service personnel in 
order to identify equipment or any special assistance. 



» STEP TWO: 

MAKE! A CHECKLIST 

a£ARAt^%%'' ''''''' 

PICKUP t^'l^^/'f ^OR THE . 
>F M )QO^RT^R±„ ^ - 



r/l WAm CLOTHING 

,r. Of ML OR BAllPO'^^ 

0 





' -i;.:*!'!"' ovpo, II. M, f... thp '".ti.ii i^f^ln whf^n SPlf»ct|fU] "in activity it 5*^ 
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SECTION 



we 

can 





Now tMat vou have UvSed public lands and community resources to make student 
•edf'Mng more real and worthwhile, we would hke to offer our continued suppct 
Thp u S f-ish and Wildhfe Service is already cooperating with State Depart- 
i^ipnts of Education and Natural Resources, other federal agencies, and colleges 
t(? ^H^ip tf»achers use community and public land resources 
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• REGIONAL OFFICES 

The Service has published other aids to environmental education. You ./nay write 
^° U.S.FiihandWIIcilitoServicr. 

Region I P.O. Box 3737 

Portland, OR 97208 

Region II P.O. Box 1306 

Albuquerque, NM 87103 

Region III Federal Building 
Ft. Snelling 
Twin Cities, MN 55111 

Region IV 1 7 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston, MA02109 

Region VI P.O. Box 25486 ^ 
Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 



• MORE ENVIRONMENTAL EDUCATION RESOURCES 

These will help you with your community environmental education program: 

• college credit EE methods course 

• EE use of public lands for resource managers 

• coordination methods for building a community EE program 

• slide-tape program showing how an elementary teacher can use a wildlife 
refuge 

• outdoor recreation facilities 

• EE poster 

• educational site selection 



ERIC 
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Environmental 
Education Guide 



U.S. Fish and 
Wildlife Service 



Guide 
Number 




Synopsis 



PLANTS AND PLACES students are able to Infer some rela- 

A counting technique is used to com- tionshlps between soil moisture and 
pare the density of plants growing on plant density, 
places with differing amounts of soil ' 
moisture. By pooling their data, 



ERIC 




1^ Prepared by: 

5^ U.S. Fish and Wildlife Service 

fvlinnesota Environmental Sciences Foundation, Inc. 





Every citizen's decision, or lack of 
;decision« in some way determines the 
use «ind the future of pubOp lands. 

the U,S, Fish and WlldHfe Service Is ' 
• this Nation's only Federal land 
management agency solely responsible 
for fish and wildiife. H Is the Service's 
belief that through education and 
direct experience, citizenscan gain in- 
formation, understanding and atti- 
tudes that wilt support wise use of 
public lands. 



. Malntaiihtri^|«hv^^ 

a crisis conceirn of this Service. Man 
must continue to live in the world In 
some reasonable ''balance** with the 
^ land and with other life, otherwise h^. 
will not survive* ^ * ' 



Service programs help people to learn 
about land and wildlife, involve them** 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild en* 
vironment. Besides th^se, the Service 
attempts to make its I& ds a model of . 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



; 0U ide|jnei8 f or pilbJ Ic land riiana '^ff^^ 
if cltlie.ns.siee value In these practices^ C 




Why do certain plants grow only in 
some places? One might think it is 
because that is where the seeds are. it 
is more than just seeds, because seeds 
tend to get scattered alt over and many 
never produce plants, instead, the 
environmental factors that exist In a 
place favor the growth of plants which 
do best under that set of conditions.- 
Some of these factors are molsturev ' 



plants and 

places 



A. Purpose: This activity will acquaint 
students with— 

1. The identification and meaning of 
environmental factors. 

2. The effects of soil moisture on plant 
density. 

3. A technique for determining soil 
moisture. 

4. A technique for determining plant 
density. 

6. Objectives: During this activity 
students will— 

1 . Identify and map areas of differing 
soil moisture. 

2. Sample plant density on two areas 
of differing soil moisture. 

3. Interpret the collected information 
and make some inferences about the 
effects of soil moisture on plant 
density. 

C. Activity requirements: Each 

student, or team of students, will 
need— 

Copies of the data sheet, pencils and 
perhaps clip boards. 

The class wilt need— 

1 . Large sheets of paper far maf^ping 
arKl stakes for marking collecting 
areas. 

2. Large sheets of paper for pooling 
information from the individual data 
sheets. 



Introduction 

Rfting able to determine differences in 
i^ri^^ror mental factors in an area helps 



explain the diversity and density of 
plant life. One environmental factor, 
soir moisture, has been selected for 
this activity because It Is easy to deter- 
mine and can be related to dramatic 
differences in ^lant density. 

To begin, students may need some 



practice In identifying and describing 
how an environmental factor differs 
from place to place. A wdli< around the 
school grounds or surrounding area 
will Identify places where there are 
differences in soil moisture. Use the , 
following guide to evaluate the soil 
moisture conditions at each site. 



Amount of Moisture In Soil 




1 - 



very moist, water runs between 
fingers when squeezed. 

0 




2 — moist, clumps together when 
squeezed. 




Outdoor Classroom Giiide Number 1 
Plants and Places 

Team 

AREA 1 



DRY, SANDY SOIL 



plot a 


plotb 


piotc 









AREA 2 

WET, HUMUS SOIL 



plot a 


plotb 


plot c 


< 








SIDE ONE 



tunii0hU temparitture, and aoii type. It 
fis Msy to odmpare these factors when 
^'ciontrauitlng two very diffeirent ^iacea, , 
;8uoh as desert and a tropical rain 



.■•tiS§|lf6riB8ti\HoV^ever-,-d 

" tmay silsb^exist from place to^^^^^ 



:■■■/- -'Jf: 



.'.■".'.■Jl . 



Within a relatively small area such as a 
ischodiyard or city park. 

' Environmental factors may change 
Over a period of time, causing changes 
?in.the kinds and numbers of pianos that 
grow in a particular area. This gradual 
change is called succession. It follows 
this sequence: 8un«loving annuals are 
crowded out by perennial herbs and 
grasses, which In turn are shaded out 
by woody shrubs and trees. At each 
stage, new kinds of plants appear 



^i^whleh, In turn,:suppprt:different kinds -( 
'^:;bf animal. IMe^^;-Mi v^^i?^f 

; Olirihg this slow procissS of change, the 
soli IS being enriched by Sedimentation 

jv^nd decaying plant remaihs. Soil % 
moisture changes also; as shrubs and . 

' tress take ov^r the wit areiiiS, the soil 
becomes less moist and in dry areas, 
tho soil becomes morSf moiSt. Thlis the 
Interaction of environmental factors 

. and plants. Is a two-way process, each 
Influencing the.other. " ' v 




■m 



7. 



It may be necessary to dig beneath the 
surface to get an accurate sample of - 
the soil. As sites are identifiedi record 
them on a large map for future refer* 
ence. It may also be necessary to marl; 
the site with a stake and number. Try 
to identify several sites for each of the 
moisture types above. 

While this Is going on, some students 
may recognize that the amount of light, 
soil surface temperature and soli com* 
position also vary from place to place. 
This awareness should be encouraged; 



these environmental factors could be 
Investigated later on. 
Once several sites are recorded on the 
map, areas of extreme soli moisture 
conditions will be apparent. From area 
to area the range might be from very 
moist to very dry or, perhaps, from dry 
to very dry. On the map, enclose areas 
with similar soil moistures. Look for 
large areas rather than the exceptional 
site of limited size. These areas be- 
come the plant sampling sites for the 
next part of the investigation. See the 
sample map. 



ERLC 




SCHOOL 




'■I 
I 



! AREA 2 ■ 

I 
■ 
I 
I 





The Ideal situation is to find two large 
areas, one with sandy, dry soli and the 
other with mdist soil conditions. Only 
two areas are needed for this 
investigation. 

Plant Sampling Activity Description 

Teams of two students work best for 
this activity. 

in each area, each team will randomly 
select three sample ^iots, (a, b and c 
on the data sheet). To select the plots 
in each area, students can simply shut 
their eyes and drop their data sheets to 
the ground. The area under the sheet 
becomes one of the sample plots. At 
each plot in each ^rea, students are 
asked to make a count of the number of 
plants in each sample and write this 
measurement in the appropriate box 
on their data sheet. 

Students will count the total number of 
plants of any kind on an area of ground 
aproximateiy as big as the data sheets 
they have in their hands. They can hold 
their data sheet in one place over the 
plants and count those which are under 

It Is not necessary that 
"data-sheet-slze'* counting areas be 
perfectly exact, nor is it critical If a 
student wrongly identifies a complete 
plant. The results of this study are 
based on a statistical average of all 
students' measurements. 

Some plants may be dead. Count 
them too because they were also 
produced from this soil at another time 
of year. 

Some student may finish early. It is to 



i thtir btfnefitttiiAt they ar« ththlre^ 
^pay attention toother things around " ■ ■ 
them. This investigation la designed to 
pallowstudehts toseeand experiehcs 
f^more thin is usual; hofee|uliy;rt 
||tl^,pU|ntj^f^ 

Coiteetino Data Using Student Data 
/Sheets 

:Make multiple copies of the printed 
vi.;data8tieet. Each student will need a 
' copy and a pencil. Students should 
write only a number in each square of ' 
the datasheet. 

individual student counts of plants 
from each plot may range from zero to 
several hundred. A more ilKely range 
is 3 to 25. Results will differ between 
students and plots. ^ 

"Does dry, sandy soil or wet, humus 
' soil support more plants?" individual 
data sheets may show a difference 
between area 1 and area 2, or between 
individual plots, it is interesting for 
students to speculate on conclusions 
from their separate data; especially in 
that many of their measurements will 
conflict In the differences they show. 



Statisticaiiy, the Information on tmM^^'W;^:^^^ 
data sheet is not a valid sampie of the : . . 
plants being counted. It is not a large ^ 
enough sample. By t if siiverai Stiidaiits 
or an entire class sampled ths piantSt ^ . . 
:the information can t)e pooled Into a^ >' '^ 
large, valid sampling : Use a bianic data 
sheet and write In the totai'from ail in- 
dividual data sheets for ^ch box.lf 
this is done on an overhead transpar- 
ency or enlarged wail chart of the data 
sheet, all participants can seethe 
results at once. Now is there any in- 
dication of an answer to the question 
above? Are there more plants in the 
wet or the dry area? is there any 
pattern between wet and dry soil and 
the size of the plants? 



for informatioii 



Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and .further information, 
Contact your local U.S. Fish and Wild- 
life Service office or the f olloyving re- 
gional Service offices: 




lie 



after the 
investigation 



1. As a foltow'up to this activity, other 
environmental factors can be In- 
vestigated. Variation in light intens- 
ity, surface temperature, soil com- 
paction, and their effects on plant 
density can be compared using the 
techniques in this activity. 

2. It may also be informative to study 
the effects of varying soil moisture 
on a much broader scale. Differ- 
ences in the amount of rainfall over 
an entire state or continent can be 
identified and compared to differ- 
ences in vegetation types. Compare 
the amount of rainfall with the loca- 
tions of natural plant communities 
such as prairie vs. hardwood forest, 

^ ^nd domestic plants such as small 
rains vs. corn. 
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Region II P.O. Box 1306 

Albuquerque, NM 87103 

Region III Federal Building 
Ft. Snelling 
Twin Cities, fvtN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
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local or regional Service repre- 
sentative. I 
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Synopsis 



WATER PLOW AND 
IMPOUNDMENT 

Students will apply skills of measuring 
and mapping to construct a model of 
the land's surface. They will apply 



these sKills In the construction^ of a 
mini-dam. 




rtj Prepared by: 
Q<2 U.S. Fish and wildlife Service 

Minnesota Environmental Sciences Foundation, Inc. 
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Every citizen^s decision, or lack of 
decision, in some way determines the 
use and the future of public lands. 

The U.S. Fish and Wildlife Service is 
.this Nation's only Federal land 
management agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 



Maintaining erivtronmentat harmony is' 
a erisis concern of the Service. Man 
must continue to live in the world in 
some reasonable "balance" with the 
land and with other life, otherwise he 
wiU hot survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in Interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild en- 
vironment. Besides these, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



guidelines for public land management 
if citizens see value In these practicejs. 




Wildlife Is decreasing because there is 
less and less place for it In man's 
managed habitats farms. towns, in- 
dustries, parks. One of the things land 
management people are trying to do to 
reverse this trend Is replace some of 
the drained wetlands, which previously 
provided habitat for waterfowl, with 
man-made wetlands which are main- ., 
talned. this Is accomplished mainly 



■'rim 



^Afater flow and 
impoundment 



A. Purpose: This activity will acquaint 

students with— 

1. The construction of ^simple 
surveying instruments. 

2. How to survey a piece of land. 

3. How to draw a topographic map. 

4. How to build a three-dimensional 
model of a topographic map. 

5. How to construct a mini-dam. 

B. Objectives: During this activity 

students will-- 

1. Understand the tools and the tasi< 
through building the tools themselves. 

2. *Work together to accomplish a class 
surveying project. 

3. Evaluate their surveying data in 
order to choose a site for building a 
mini*dam. 

C. Activity requirements: You will 

need— 

1 » Supplies to construct one surveying 
instrument for each team of 3 or 4 
students (see illustrations on Data 
She6t»Side2). 

2. Enough 8 to 10*foot poles to supply 
each team with one. 

3. Three 2-foot lath stakes per team. 

4. Compasses for each team. 

5. A piumb line for each team. 

6. Rope for each team. 

7. Large sheets of paper for mapping. 

3'^'dboard for making a 
|^|^QM*dimensionai model of the map. 



Before You Begin 

The class can choose one of the sight- 
ing devices appearing on the Data 
Sheet, Side 2, or each team can choose 
Its own. Using the Illustration as a 
guide, each team can build the device 
it wilt use In the surveying activity. 

Each team will also need to build one 
range-pole. Using an 8 to 10-foot 
length of 1 x 1 inch clear pine or a 
bamboo pole, mark the pole in alter- 
nating 1-foot intervals with red paint, 
red cloth or plastic tape. 

Next, the class can learn to use the 
equipment by measuring furniture and 
stairways inside the school. They can 
also go outdoors to measure variations 
in the topography of the school 
grounds. Practice measuring both 
distance as well as elevation. 

Distance measurements are always 
made on the level. Example: 

distance between two locations 



measure to here 




A plumb line can be extended to obtain 
a vertical above any location to make 
measuring more accurate or a range 
pole can be balanced on end to 



Distance measurement requires at 
least two students per team — three 
areb^st. , 

Elevation is measured with the level 
and range pole and some known eleva* 
tlon to start with. Example: • 




5fl. 

Increased 
eleviilon 



OR 



l060(Mtitx)v« lea 

4ev6l Qt Location 1 

> 2 ft. = loea ft. elevation 

at location 2 ' 




5 ft. 



OR 



10(10 feet above lea tevei 
at location 1 

-2 ft. =: 1078 ft, elevation 
at location 3 



estimate a Vertical. 



Activity Procedure 

An outdoor area must be selected for 
this activity. The area should be of suf- 
ficient si^e to accommodate the class 
working in teams of 3 or 4, at 10 to 
20-foot intervals . It can be a very smalt 
valley, or a large gulley. A guiley may 
be available on school property or close 
enough to make It unnecessary to 
arrange a field trip. 

The following problem is proposed for 
students to solve: Given the small 
valley or guiley, where is the best place 
to build a dam? 



Outdoor Classroom Guide Number 2 
Water Flow and Impoundment 

Team No..^ ' 

Names ^..^ 



SIDE ONE — ^ 

Baseline compass direction — ™— . 

Distance between baseline stakes . ™ 

Direction of compass line across valley or gulley Toward 

Elevation at stake No. 1 . 

Two-foot elevation Intervals along the compass line 

(in order of measurement) 

Elevation Distance from Baseline 




SIDETWO 

Represent the interval locations along your compass line on this chart. 



ELEVATION 



1 



T' 
I 



I 



100 ft. 



200 ft. 300 ft. 

Distance Along Connpass Line 



400 ft. 



sm--S'r^'' OPTION 1 



5ft. from 
line of • 
sight to 
base or 
4 ft. for 
shorter 
students. 



Weight for plumb lino. 




OPTIONS 



Small 
Nail 
Hole 

Sight 



SIGHTING 
DEVICES 



Sight 



Mason's line level 





Juice Can 

Cross Threads 



Weight For 
ne 



PlutmbLi 



Cardboard 
Scale 



5 ft. 



Degree scale pivots 
on nail, 

Will read angles 
up and down as woll 
as sight level. 
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5? 



8 



RANGE 
POLES 



Marked in 
one foot 
intervals. 

8-lOft. 
Tall 



through the bulfdino of ponds, ai- 
.though some water areas are establish- 
ed by blasting holes In dry marshes, or 
by damming small waterwa/s. 

Silting is one of the factors that con- 
tributes to the rapid death of ponds by 
encouraging growth of choking vegeta" 
tion. It is therefore ot.considerable 
importance in pond management that 
everything possible be done to prevent 
stitatlon. One of the first rules is not to 
build the pond In a stream. Although it 
may at first seem a logical place to Im- 
pound water, a pond buiit In a stream 
has many disadvantages. It is likely to 
be subjected to unusually heavy over- 
flows during floods because of the 
large drainage area Involved. The dam 



and spillway are subjected to heavy 
.pressures and the pond itself to un- 
usual sedimentation. 

Among the unexpected things about a 
pond is that the runoff from a rather 
small watershed Is sufficient to keep It 
filled, especially where the soil is 
"heavy and the climate humid. It need 
not necessarily be fed by springs or 
flowing wells. The rainfall running 
from crop fields, pastures and ° 
woodlots can be depended upon to 
maintain.a pond. The runoff need only 
be s>jfficient to replenish the water lost 
by evaporatjon and seepage. The latter 
depends uponannual<evaporation 
which varies from three feet In the 
humid East, to six or more feet in the 



arid Southwest. 

« 

Land management people need to 
understand the interrelationship of the 
several factors of land topography, soil 
type* vegetation cPver, and amount of 
precipitation and evaporation in a 
locatloft being considered for water 
Impoundment. The activity following 
emphasizes topography. 



First, ^ base line must be set up which 
will be long enough to allow all the 
teams to work along It at no less than 
10-foot Intervals. This can be done by 
sighting a compass line roughly 
parallel to the valley or gulley length. 
Set stakes along it at 10 to 20-foot 
intervals, assigning each stake a 
number corresponding to one of the 
team numbers. The first stake at the 
top of the base line will be marked 
Stake #1 , and will be the point of refer- 
ence, its elevation should be arbitrarily 
named (perhaps 100 feet), and marked 



on the stake. Each team should record 
that information on the Data Sheet, 
Sidel. 

The teams, each with compass, level, 
range pole, and measuring rope are 
assigned to a numbered stake on the 
base line. 

Each Team sights a line perpendicular 
to the base line and across the valley to 
be mapped. This will result in as many 
parallel lines as there are teams. If 
there are only a few teams, more lines 




will need to be surveyed later to 
completely map the area. A stake or 
flag can be placed at a distance point in 
line with the compass sighting to 
insure that all measurements will be in 
line. 

Returning to stake No. 1 , aach team is 
to find a location on their compass line 
which is a 2-foot multiple of the eleva- 
tion at stake No. 1 . (See diagram 
below.) Having established this eleva* 
tiOD, the team will find all further 
2-foot elevation intervals along their 
compass line and measure the distance 
of each from the base line. 




105 ft. MS ft. 135 ft. 



6 
-1 

lOao *7 = 1084 



190ft^210ft. ^ 




Measurements of distance can only be 
made to the limit of the rope, the range 
pole, or the student's reach. Thus, 
each total measure must be broken into 
units of level distance. The sighting 
device must likewise be moved to 
newly measured locations when the 
limit of the range pole is reached. 

Ultimately the teams will have 
measured all 2-foot increments of ele- 
vation on a series of parallel lines 
running across the valley. 



Record all mtasurements of distance 
and aievation on the Data Sheet. Each 
team should also complete the chart on 
Side 2 of the Data Sheet. 

Using the Data 

Back in the classroom, if the parallel 
tines are represented to scale on a 
large piece of paper, and points vf like 
elevation are connected with curving 
lines, a contour map of the elevation of 
the valley will result. 

Draw in the location of any landmarks. 





After a scale map of about 1 inch re- 
presenting 10 feet has been drawn on 
large paper, draw a smaller scale map 
ot about Vz or Va inches representing 
10 feet. Lay each contour line over a 
separate sheet of cardboard and cut 
away that portion of 'Mand** which is 
below the elevation which that contour 
represents. 



after the 
investigation 

Here is an additional activity that will 
give stiidents a chance to make an ap- 
plication of their surveying probe 
results, iclQally, it should be done dur- 
ing the spring thaw. In some parts of 
the country, where there is no spring 
thaw, a rainy day may be the only 
option. 

Take the class outdoors to build a 
mini-dam If the gulley they surveyed 
and mapped is close at hand, they 
might use it for their dam building 
project. If not, a iiOhool yard watershed 
area, or a construction site would worl^ 
w«ll. They will need to have ac- 
cumulated some building n^aterials 
before the day they begin to build r- 
lumber scraps, loose dirt, boxes, 
bricks, stones, etc. They shoui'5 been- 
couragod to refresh their surveying 
and mappjnq data, and to apply what 
th«y ^earned 

After the dam is built, it can be visited 
often to chock Wxa results. Perhaps a 
week or 10 days later . the class can 
f«ko the dam apart, and return the 



Glue one she^t of cardboard over 
another to ref^resent 




the respective Increases in 2-foot in- 



crements of ielevation. A' 
as desired. 



landmarks 



Such questions as these will aid the 
class In deciding where a dam might be] 
built inthedulley: 

• What would be the result If your dam * 
spanned the lower end of the gulley? 

• What would be the disadvantages of s 
building the dam there? 

• What ar^'the possible effects on a 
dam of placing It where the water 
runoff Is fastest and heaviest? 

• Where else could it be placed that 



vvould make it possible to catch 
enough water without danger of 
washing o\it? is this necessary in this 
gulley? , 

The students should decide where to 
build the dam, construct it on the 
model, and calculate how large the 
water surface would be if the dam were 
actually to be constructed In.the gulley. 

* In order to make this calculationt a grid 
can be imposed over the model, using 

^ the same scale that you have used for 
the model . Draw the grid on trans- 
parent paper so it can be laid over the 
modeL 
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rim to the way they found it. 



for information 



Many Service land areas provide 
sheltar, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fish and Wild«> 
life Service office or the following re- 
gional Service offices: 



Region I P.O. Box 3737 

Portland. OR 97208 

Region II P.O. Box 1306 

Albuquerque. NM 87103 

Region III Federal Building 
Ft. Snelling 

Twm Cities, MN 55iy^^ 



Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston. MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver. CO 80225 

Alaska Area Office 

813 D Street 
Anchorage. AK 99501 

This Outdoor Classroom guide is one of 
a series: others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



A POPULATION OF POCKET 
GOPHERS 

During this activity, students wiirmap 
the number and distribution of pocket 
gopher mounds and come to some con* 



elusions about their relationship to soil 
moisture and to vegetation type. 




Prepared by: 

U. S. Fish and Wiidiife Service 
Minnesota Environmental Sciences Foundation, Inc. 



environmental 
goals 



Every citizen's decision, or lacl^ of 
d9cision, in some way determines the 
use and the future of public lands. 

The U.S. Fish and Wildlife Service is 
this Nation's only Federal land 
management agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 



Maintaining environmental harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable *'t^alance'' with the 
land and with other life, otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, Involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild en- 
vironment. Besides these, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



guidelines for public land management ^ 
if citizens see value in these practices. 



background 



It is possible for a female meadow vole 
to produce three to four litters of young 
a year. The babies are on their own 
within four weeks, each of the five to 
nine mates start .their own family when 
they are only two months old. Al- 
though not all wildlife species are so 
productive, each does produce enough 
young to maintain a healthy and stable 
population. 



A population of 
pocket gophers 



A. jrpose: This activity will acquaint 
students with— 

1. The mound-building habits of 
pocket gophers. 

2. Some environmental factorsiwhich 
influence pocket gopher distribution. 

3. Some effects pocket gophers have 
on their environment. 



B. Obiectives: During this activity 
students will — 



1 . Map pocket gopher mounds. 

2. Compare areas where pocket 
gopher mounds are numerous with 
areas where they are absent or 
inactive. 

3. Discuss what might be some 
reasons for the difference. 



C. Activity requirements: Each team 
will need — 



■ 1. Datasheet. 

2. Plastic bag. 

3. Cardboard box for map table 

4. Rule wtth tab. 

5. Pin or small nail 

6. Tape 

• 7. Two pieces 8- X 11 -inch paper. 

8. 50 foot of rope knotted at one-foot 
intervals. 




."lall garden trowel. 



Introduction 

Pocket gophers are rodents that live 
^ underground. They indicate their 
' presence by mounds of earth that they 
throw up on ^he surface above their 
system of tuhriels. They prefer moist 
but well-drained, sandy loam soils. In 
farming areas they are most likely to ' 
i nvade hay-crop fields or pastures, 
roadsides, and railroad right-of-ways. 

In Its tunnels, about a foot beneath the 
surface, a pocket gopher feeds on 
tubers and roots. It occasionally leaves 
its burrow to feed on surface vegeta- 
tion. Food items are cut into small 
sections and stuffed into its external 
cheek pouches, and transported to 
storage chambers in the tunnel. 

Pocket gophers probably live solitary 
lives except for the period of mating 
and while the young are with the 
mother. As soon as the young animals 
are weaned they start their individual 
tunnel systems. 

The tunnel system usually consist.^ of a 
main tunnel with short laterals. At the 
ends of these lateral tunnels are the 
mounds of dirt» pushed up from below. 
Each gopher then constructs a cluster 
of mounds. Active clusters can be 
readily identified because one or more 
mounds will have been dug recently 
enough to be darker and moister than 
the others. Each cluster is to be 
counted in this study and the cluster 
will represent one animal. 

Activity Procedure 

For this activity it will be necessary to 
locate a meadow or field where there is 
a substantial, active, pocket gopher j 



population, but which has areas where 
there are no mounds. 

Each team can be assigned to choose 
one 100-foot circular area where there 
is at least one cluster of active pocket 
gopher mounds, and another area of 

equal size where there are no mounds. 

« 

In coljecting data from active mounds, 
each team should place a stake or pole 
near the center of pocket gopher 
mounds. Circumscribe an area around 
the stake using a 50-foot cord tied to 
the stake as the radius. 

Each team can count and record the 
number of pocket gopher mounds and 
the characteristics of the area using the 
Data Sheet, Side 1 , as a guide. 

To determine soil moisture, teams 
should cut away the top 2 inches of soil 
in a small area within their circles, 
using a small garden trowel. Each 
member of the team might dig a 
handful below that level, and feel it In 
order to arrive at a team judgement. 

A map of the distribution of pocket 
gopher mounds can be drawn for each 
location. The map will aid graphically 
in the interpretation of the collected 
information. 

The following mapping technique can 
be used: 

Replace the center stake with an over- 
turned cardboard box. The box will 
serve as a table upon which the map 
will be prepared. Tape two crossed 
pieces of 8V2 X 11 -inch paper together 
and place them on the center of the 
box. Fasten (glue) a cardboard or stiff 
tape tab on the back of a ruler as 



Data 
Sheet 



SIDE ONE 

WITHIN A CIRCLE OF 
100-FOOT DIAMETER: 

Number of mound clusters: 



Outdoor Classroom Guide Number 3 
A Population of Pocket Gophers 

Team: 

M em bers : ^ , — 



Location 
of Study:. 



o 
< 

I- 
o 

UJ 

> 



Kind of Ground Cover 


Present 


Absent 


Most 
Common 


Grasses 








Broad Leaf Ground Plants 








Shrubs and Bushes 








Trees 









m 

Q. 

>- 
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Sandy 


Very coarse, grainy and loose. Made 
up of large particles. 




Clay 


Tends to be clumpy and hard. Very 
tiny particles. 




Organic 


Loose, but not grainy. Dark colored. 
Contains decaying plants & animal 
materials. 




Loam 


Looser than clay, finer than sand, 
lighter colored than organic, made 
up of sand, silt and clay. ' 





Dry 


Falls apart. 




Slightly 


Appears moist but does not clump 




Moist 


when squeezed. 




Moist 


Clumps when squeezed. 




Wet 


Water is obvious. 





SIDE TWO 



WITHIN A CIRCLE OF 
100-FOOT DIAMETER: 

Number of mound clusters: 



Outdoor Classroom Guide Number 3 
A Population of Pocket Gophers 

Team: 



Members; 



Location, 
of Study:. 
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Kind of Ground Cover 


Present 


Absent 


! Most 
Common 


Grasses 








Broad Leaf Ground Plants 








Slirubs and Bushes 








Trees 
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Sandy 


Very coarse, grainy and loose. Made 
up of large particles. 




Clay 


Tends to be clumpy and hard. Very 
tiny particles. 




Organic 


Loose, but not grainy. Dark colored. 
Contains decaying plants & animal 
materials. 




Loam 


Looser than clay, finer than sand, 
lighter colored than organic, made 
up of sand, silt and clay. 






Dry 


Falls apart. 




Slightly 
Moist 


Appears moist but does not clump 
when squeezed. 




Moist 


Clumps when squeezed. 




Wet 


Water is obvious. 







; ;t.iii|ijviduai ahlma^^^^ to weather, cbmpe* 

•'■If^'jJi'i^dver.- HowilVe surplus of ,youn8- 
^^:^^|that are born each spring and summer 
'irnake up for losses from winter hard- 
W shipSi illness, weakness/broken bones 
: V i.^; and all ot^ef possible misfortunes. 

Every area of land can support only a 
■Tvas .. . certain; number of each kind of animal 
— this Is called Its carrying capacity. 
Por nearly every species, a surplus of 
. individuals results In a deterioration of 
' living conditions that affects the well- 
being of the whole population. Nature 
usually ensures that each population of 
animals has the capability to over- 
produce. The factors limiting actual 



numbers drfidetef^^^ 



c«irrylng capap|ty> 

Beisldesinf tu^hoihg thi Survival of 
murpius animals, barrying capacity af • - 
fects production. Each species has an 
estabiishied social structure: Territorial 
competition in the spring for nesting 
sites and feeding territories limits the 
number of adults producing yOung. 
tvlan affects this production by chang- 
ing the habitat and making more or 
fewer nesting sites or feeding terri- 
tories available. 

Through the discovery of population 
factors, Including stress and the 
number of individuals within a popula- 
tion, a student can better understand 



environment ahji the "balance 
- of nature. This balance includes mari: 
as well ai the meadow vole. This dl^- 
i V ••covery leads to questions of man's f . 
!{>|t;%ui'plu8 population, our own stress ; 
factors and the carrying .capactly of tiie 
land for man and his activities. 



■".'.■■IvV'V 



Shown, and pin thissightlngdevlceto 
the center of the paper, Put the pin in 
at the zero end of the measuring edge 
of the rule. Sight along the ruler edge 
at a cluster of pocket gopher mounds. 
Another team member will measure 



the distance in feet from the box to the 
cluster of mounds. For each 10-foot 
distance, count oi^t 1 1nch along the 
ruler and place a mark to represent the 
cluster on the paper at the edge of the 
ruler. 




Do this for each cluster within the 
100*foot circle being Investigated. 
Define the circle on the map at the 
5-Inch mark on the ruler. 

Attach the finished map to the Data 
Sheet. 

After mapping the mounds, teams can 
move to areas where there are no 
mounds and use the Data Sheet, Side 
2, to record their observations. Repeat 
the soil moisture procedure. 

Using the Data 

Back in the classroom, alt the teams* 
maps can be arranged roughly In the 
same relationship team areas had to 
each other in the field. This will help 
the students to visualize the mound 
distribution while they are discussing 
their data. 




Uling data both from areas of gopher 
activity and areas where there is hone, 
relass discussioh can deai ^ithiuch 
questions as.these: 



^^^1. 06 pocket gophers usually choose a 
^^south-facing slope over a nGrth facing 
slope? Why? 



V2. What seems to be the relationship 
"betWiser^ mound-bunding and soil 
: type? Soil moisture? Food supply? 
various combinations of these? 

3. Does there seem to be a pattern to 
mound-bultding? Or does there seem 
to be no pattern at ail? 

4. is there evidence of non«sociabiiity 
among the pocket gophers in this area? 
What is the evidence? 



after the 
investigation 



if the meadow is conveniently located 
and If the students are still interested, 
they could continue to watch gopher 
activity over a longer period of time. 
Many of their conclusions could be 
verified in this way. They could get a 
better idea of the relationship between 
. mound-building and vegetation if they 
were to determine which mounds are 
abandoned. If the marking stakes used 
in the original activity could be left in 
place, teams could later identify the 
areas of their original observations, 
and could watch what happens to 
mound-building and vegetation there. 
They could use their original records 
and compare them with the conditions 
in their circles at the time mouods are 
abandoned. Have the kinds and 
amounts of ground cover changed? A 
great deal? What might this mean? 
Has there been comparable change in 
the second (moundiess) area they 
originally observed? What does this 
indicate? 

Other interesting places where pocket 
gopher activity could be observed are a 
hillside with north and south>factng 
slopes, or a road cut with north and 
south faces. Are there any mounds on 
the north-facing slope? If so, are there 
many more on the south-facing slope? 
C^n you give an explanation for this 

ERIC 



^6. What are some posslbia 
that pocket gophers might have 
bandoned former mounds? Is there 
.Evidence that food supply was exhausts 



,|e^?)^|iat is theevidencet 



6. Can you determine what effects 
these pocket gophers have had on this 
meadow environment? Good effects? 
Bad effects? 



for information 



Many Service land areas provide 
shelter, toiiet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fiih and Wild- 
life Service office or the foiio\f/ing re- 
gional Service offices: 
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INSECTS AND PLANTS 

In this activity students gain some ' 
understanding of the link between 
plant diversity and insect diversity by 
comparing the variety of plants and in- 



sects found in a semi-natural "weedy" 
area with those found in a lawn. They 
collect and display samples of each. * 



:^••^••y;;;V/;•^vV:;;V;A•.^^•V:;•:^ 





Prepared by: 
7(> U. S. Fish and Wildlife Service 

Minnesota Environmental Sciences Foundation, Inc. 




^' '^^^^^^^^^ 

;lf Every citizen's decision, or lack of 
decision, In some way determines the 
use and the future of public lands. 

. the U.S. Fish and Wildlife Service Is 
' this Nation's only Federal land 

management agency solely responsible 
for fish and wildlife. It is the Service's 
. £beHef that through education and 
' direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 



Maintalhihg einvirohnierit^t harrhbriy is 
a crisis concern of the Service. Man 
must continue to live Ih the world in 
some reasonable ' ^bdldnce" with the 
. land and with ether tife^ otherwise he 
will hot survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that Strang^ aesthetic Joy which can be 
experienced in the midst of a wild en- 
vironment. Besides these, the Service 
attempts to hfiake its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



"guideilnesforpublib 1^ misnagemerit - 
if citizens see value In these practices. ' 




Did you ever wonder why there are so 
many different kinds of the same 
thing? There are numerous kinds of 
f lys, beetles, worms, algae, bacteria, 
trees, snakes, frogs, fishes, birds and 
mammals. 

It may seem that animals of the same 
kind, such as sparrows, all behave 
about the same way. This is not true. 



. .-1 -iii ' 



Insects and 
plants 



A. Purpose: This activity will acquaint 

students with— 

1. The variety of plants and insects 
that exists in semi-natural weedy** 
area. 

2. The variety of plants and insects 
that exists on a lawn. 

3. A way to collect, display, and 
compare samples of plants and insects. 

4. The construction of an insect net. 

B. Objectives: During this activity 

students will— 

1. Compare an area .where planti and 
insects are diverse with an area where 
they are not. 

2. Make inferences about what causes 
this diversity. 

3. Make a display of plants and insects 
to illustrate the concept of diversity. 

C. Activity requirements: Each 

student, or pair of students, will 
need— 

1 . Materials to make an insect net : 
broom handle or equivalent, panty 
hose, coat hanger, pliers, needle and 
thread, extra wire. 

2. Killing jars: baby food jars with 
caps, cotton soaked in fingernail polish 
remover or alcohol. 

3. Grocery bag to contain plants. 

The class will need— 

1 . Large pieces of white paper for 
displaying insects arid plants. 

2. White glue. 

3. Feit»tipp6d markers. 

len Series on Insects. 

hHjL 



introduction 

On a local scale the concept of diversity 
can be studied and understood by 
students. This activity suggests a way 
to compare an unmanaged, weedy 
roadside with its plant and insect life 
and a managed and manicured lawn 
with its lack of plant and insect . 
diversity. 



diversity. 

Before You Begin 

Each student can make a net, or if 
students will be working in teams of 
two they might make one net for each 
pair, (See Illustration.) Follow this 
procedure: 



COAT HANGER 




LASH WITH WIRE 
THREAD OR STRING 



PANTYHOSE 



• Remove the elastic waistband from 
the pantyhose; 

• bend the coat hanger into a circle of 
at least 10 inches in diameter, and 
twist the ends around each other 
securely; 

• fold the upper edge of the hose over 
the circle at least 1 inch and whip , 



stitch with needle and thread; 

• knot one leg tightly at the very top 
and cut it off below the knot; 

• knot the other leg at the knee or 
below; 

• lash the twisted ends of the coat 
hanger to the broom handle (or stick) 
with an extra length of wire. 
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Ant 
Types 



Beetle 
Types 



Grass- 
hopper 
and 

Cricket 
Types 



Fly 

Types 



Bee 
Types 



Dragon- 
fly 

Types 



Butter- 
fly and 
Moth 
Types 



Other 
Critters 
Spiders 
Worms 



PLANTS 



"i|lMlVVHen-one,ob8erves,xllffere^^ 

^f^^^i^^k species behaves differently than the 

^otheri. It may^ when artd what 
v^fi^pt sings; what; *heh arid how It eats; 
.fel^iiwhen and howillnests; howjtflysand 
., wisilKs; etc. ' '• 

Because of the diversity of plant and 
"""^ animal life In the environment, each 
#~ ' . species of sparrow has been able to 
;;s,v. *'put toflether" a unique composite of 
behaviors or niche. Since the niche of 
each species of sparrow Is unique, ' 
■^i' sparrows of different species ate not 
competing directly with each other. 
This allows seyeral different Kinds of 
sparrows to live in the same place. 

/ 



/ 



And so It Is with mMianlmai 11^^^^ 
diverise enylronment. with diverge plant 
life allows for a diverse animal life. 
Diversity then, creates a complex , 
fabric of interrelatiohshlps amongithe 
'^hvii'onment, plants and animals; This 
fabric Is both flexible And durable. 
Even in the face of disaster caused by 
floods or fires or hurricanes, some of 
the fabric remains to beglh igain. 

Many things can affect the natural 
diversity of the environment. ty«1odern 
agriculture has turned the diverse 
native prairie Into a domestic prairie of 
corn and wheat. What effects.has this 
had on prairie animal life? This activity 
may help answer this question. 



-J 



Planning the Activity 

Locate two areas to compare with one 
another; one managed by people and 
one unmanaged, weedy, and large 
enough to allow the class to work In 
teams of two with plenty of space for 
each team. An undisturbed roadside or 
railroad right-of-way are good possibil- 
ities. The managed area might be a 
grassy area of the school grounds. 

In order that comparisons between the 
two areas be accurate, the class should 
decide how many sweeps with their net 
each team will make in each of the two 
areas (4 or 5 sweeps is suggested). De» 
cide, too, how much time will be spent 



looking on the ground in each area for 
crawling insects (5 minutes is suggest- 
ed). Finally, decide how many 
different plants to collect at each area 
(5-10 is suggested). ^ 

Activity Description 

When the class arrives at the weedy 
area, assign each team to a generous 
space. First teams should collect one 
example of each of 5 or 10 plants, pick 
the plants at ground level, place them 
in a bag, and mark the bag with their 
names. Then they should make the 
agreed upon number of sweeps with 
their nets, being careful to sweep at a 
different level and a different place 



each time. Next examine the ground 
for crawling insects, and collect them 
for the length of time agreed upon. 
Transfer all insects to Killing jars, and 
mark the jars with team names and lo- 
cation. Leave the insects in the Jars for 
at least an hour. 

The procedure can be repeated when 
the class moves to the school lawn, 
l-lere, all sweeps will have to be made 
at grass top level. Spend the same 
amount of time collecting crawling In- 
sects. Again, transfer to killing Jars 
and mark the Jars. In collecting plants, 
it may be impossible to locate 5 to 10 
different kinds. Perhaps students will 
have to collect 5 to 10 grass'piants. 




v^^^^^^ make two large 

: :%^dii0lay8; one of unmanaoed area 
. ; -(^planta and in^etts; and one of / ; 
;;:::;;;^ana9ed arda planti ^nd insects. 

«6ver two tables (one for each area) 
v^^lwith white paper, and draw columns on 
£f the paper as Illustrated on the Data 
;| /Sheet. It will not be necessary to l^now 
4;^, ...the varieties of insects by name. Divide 

■ the entire class collection from each 

area on the basis of look-alikes, e.g. 

ants, beetle-types, butterfly and 
r moth-types, etc. Line them up in the 
. columnar areas. On the other half of 

the table, arrange the plants collected 

from the same area. 



This process could be followed first by 
Individual teams and then a group dis- 
play could be made using all of the 
information from the entire class. 



after the 
investigation 



Students might be interested In 
knowing what the names of their 
Insects are. If so, they could use a field 
guide to insects to identify and label 
them. 

They might make a more permanent 
display of their collection which could 
be designed in such a way that it would 
be artistic, while still illustrating the 
concept of diversity. Plants and insects 
could be glued to heavy paper in an 
approximation of their natural appear- 
ance Jike this: 



^With:thi^'visuali2atidh:pf:di^^ 
front of them, Gtudahts can begin, to 
ask themselves 8i)md ()usi|.tipns: 



vyhichafea ishows more , ,• 
diversity; plant dlversity?^"' 
What could attract insects to an 
area? Is it variety? Plant height and 
size? Plant color? flight it be food 
supply? Shelter? Temperature? A 
combination of reasons? 
If this great diversity exists when 
people leave an area alone to grow and 
develop naturally, what do you think 
the plant and insect life was like here 
150 years ago? 

What effect on insect varjety does a 
cultivated flower garden have? A 
field of corn? 



for information 



Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re* 
servations and further Information, 
contact your locaMJ.S. Fliti and Wild*^ 
life Service office or the following re- 
gional Service offices: 




Jenny Publishing Co. Inc. 

57 Queen Ave. So. 
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^Copyright 1975 All Rights Reserved 
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INSECTS FROM SCHOOL LAWN 
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Synopsis 

SNOW TEMPERATURES Students use this inform.ttion to deter- 

Snow temperature are measured by mine the relationship between snow 

students and compared to air tempera- and the survival<vOf animals, 
tures and depth of snow to find ^ 
patterns of temperature variation. 




iinyironmentai 




Every cittzen^s decision, or lack of 
declsjbn» in some way detern^ines the 
use and the future of public lands. 

The U.S. Fish and Wildlife Service is 
this Nation^s only Federal land 
management agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- . 
tudes that wilt support wise use of 
public lands. 



Maintaining environmental harmony Is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable ''balance*' with the 
land and with other life, otherwise he , 
will not survive. 

Service programs help pebple to learn 
about land and wildlife, involve them- 
selves in Interactions with the natural 
v.'orld» and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild en- 
vironment. Besides tneso, the Service 
attempts to make Its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



guidelines for public land management 
if citizens see value in thes^ practices. 



background 



Snow performs a very Important role in 
protecting plants and animals from 
freezing. Because snow Is a poor con- 
ductor of heat it has thecapacity to in- 
sulate the soil underneath it. This 
means that soil temperature will be 
higher under a cover of snow than It 
would be if there were no snow. Tem- 
peratures under the snow at the soil 
surface Have been measured to be 



Snow 

temperatures 



A< Purpose: This activity will acquaint 
students with — 

1 . W >ys to measure the temperature 
0) anew. 

2. Variables which influence snow 
temperature such as: 

a. temperature of the air 

,b. depth of the snow 

c. depth within the snow at which 
temperature is measured 

d. whether snow is sheltered or 
exposed. 

3. Ways to identify the presence of 
small animals. 



B. Objeetives: During this activity 
students will— 

1 Discover the insulating 

characteristics of snow» and what that 
means In terms of soil temperature. 

2. Discuss the affect on snow . 
turriperaturo of different variables and 
combinations of variable^ after using 
graphs to make comparisons. 

3. Investigate the relarionship 
between the survival pf small animals 
anu srtow depth and tumporaturG. 



C. ^^ctivity requirements: 

1. Tltermometers—accurate to 1 dcg. 
F. ijr V2 dey. C. (40-1(50deg. F. metai 
probe, dial-type thermometer ^^ailable 
from refric?eration supply companies is 
most durable and reliable for tnis 
investigation. A cosi from $2.50 to 
$5.00 each mtAy require the use of less 
expensive and less accurate 
thermometers.) Tie on a long, colored 
Jr^to prevent loss in snow 



2. One-hc ' inch diameter candle and 
matche: for each team of two 
.students. . 

3. Rulers or measuring stick marked in 
inctjes or centimeters. 

4. Copies of data sheets (one for each 
team) and pencils (pens will not work 
at temperatures below freezing).' . 
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Before You.Begin 

Practice using thef monieters to get a . 
**feel" for measuring temperatures. 
Spend 15 to 20 minutes with students 
taking temperatures in many different 
places — in air, under snow and soil, in 
grass, in the sun and shade, In holes In 
trees-, under brush, undjfer conifer 
trees, and inside clotlUng^Encourage. 
an exchange of infor^natipn while 
students are mea^ring^ 

WhatTs the temperature today? 
Students will realize the answer to this 
question depend? upon where the 
measurement is taken. 

•Students may yet varying measure- 
ments^when usihg thermometers in the 
sameplace. This usually is due to irVi- 

* v^oper handling of the thermometer. 
In cold weather, warmth from a hand 
holding the thermometer can raise \hQ 
measur-enjent several degrees above 

* the true temperature. It is best to set 
^ the thermometer down and wait until 

^. the indicator stops moving before a 
reading is taken. Warmth from the sun 
can also give a false reading. Unless 
"in the sun" temperatures are 
specificatly sought, always measure 
with the thermometer in a shadow. A 
wet.thermometer will be cooled by q ^ 
evaporation (or warmed by freezing) . / 



and give a false reading. Students may 
want to test out these assertions and 
« see if they or other conditions will 
result in large or small errors in 
measurement. One thermometer <^ 
should always be used dry, shaded, 
and unheld asa9omparlson. 

Activity Procedure 

Selection of ah appropriate study site Is 
Important. It must be large enough to 
accommodate teams of students 
working along a line with 10to 20-foot 
intervals between teams. It should in- 
clude sheltered areaSw^(woods or brush) 
and exposed areas (field), and when 
possible, a hillside with both north and 
south faces. It may be possible to find 
such an area on the school grounds or 
within walking distance. 

Next, a series of stations should be 
selected and numbered in sequence. 
Teams can be assigned to stations by 
numbering the data sheets to cor- 
respond with the station numbers, and 
assigning each team to a station. 
Students should follow Side One of the 
Data Sheet and record temperatures 
from different snow depths as 
indicated. 

On Side Two of the Data Sheet, each 
team can mal<e a i eco-'d of every 
evidence of small anirnal activity that 
they find at their station. They can look 
Uv tracks, tunnels, scats, bits of fur 
caught on twigs or grasses, carcasses 
or parts of carcasses. 

If there is time, an intriguing contest 
which is related to the investigation ' 
can make a day in the snow much more 
fun. 

Snow is a good insulator. (Students 




Sheet 



SIDE ONE 



Outdoor Classroom Guide Number 5 
Snow Temperatures 

Names __„ 



^1 



TEMPERATURE READINGS: 



Station Number 



Date 



Air, ^ feet above ^ 
snow 



Sun n Partly Cloudy □ Cloudy □ 
How Windy. 




Depth of snow 



Air 
3 Feet 
Above 
Snow 



Snow 
Surface 



Midway 
to Soil 
Surface 



Soil 

Surface 



Depth 
of 

Snow 



■4-- 
i 
1 
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2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20 
Station Numbers S-i 



SIDE TWO 

Names. 



Station Number Date 



Record every evidence of small animal activity that you find at your station 



Illustrate some common signs: 

tracks, nut shells, burrows, fur, feathers, etc. 
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5|€ctu8el •lowtr f luctu^^ 

iVfiiThe priotectlon of snow has enabled 



; t.iniiM mammais to the winter in 
. raillpiilS wharei Without its warming 
j infiu^hee, this group of aiiimais would 
-T.^'^pigrlsh^Thls, lo turn 

' vival of larger, carnivorous aninnals 
such as arctic fox, erminid, weasel and 
sable which feed on the snnaller 
animals in these regions. 




^> »f 



•rf^'SWB 



may have made this assumption from 
the data collected.) The air in a smail 
,snpw cave can be warmed many de- , 
gree|5 if the cave is properly designed 
and heated. Many designs are 
possible. 

The contest is to see which team can 
design a snow cave that can be heated 
to the highest temperature. Two >^ 
limitations on the design are that the * 
heated part of the caves cannot be less, 
than 1 cubic foot In size (1 foot by 1. foot 
by 1 foot) and only candles can be used 
for heating. 

Thermometers should measure air 
temperature and should be shaded 
from the candle flame so as not to 
measure radiant heat. 



Remember that this learning experi- 
ence is ail In fun and a little 

^ ^'cheating" here and there should.not^ 
be considered detrimental to the 
objectives. Discuss and cQpipare snow 
cave designs and try to conclude what 

' design elements caused high or low 
resultant temperatures. 

Using the Data 

The chart that appears on the Data " 
Sheet, Side One, can also be used to 
combine the informatidH of all teams. 
Either each team can use one chart to 
collect other teams* information, or all 
teams can transfer their information to 
a large wall chart patterned after the 
data sheet. The wall chart could look 
like this: 
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1 23^56, 76f 
STATION 

When team data have beon transferred 
to thfe chart, the range of temperature 
variation can be noted and an appro- 
priate scale selected so that a line 
graph can be drawn for each terappra- 
ture series. 

For example, each line on the graph 
could represent V2 degreeJf there is 
CD ir-tt'© variation^ln the measurements, or 



10 11 12 13 14 IS 16 17 10 19 20 
NUMBERS 

(fach lirre could represent 5 degrees if 
there is great variation in readings. 
Once a scale is selected, use it for rll 
four temperature measurement series 
so that the four line graphs are readily 
comparable. 

Take time to help students draw their 
' own assumptions about tM relation- 
ships between temperature and en- 



vironmentai factors, and between the 
presence of small animals and en- 
^..vironmental factors. Oiscussion coutct - 
include these questions; 

• At which snow depth Is the tempera- 
ture variation along tfte series the 
greatest? What ar^ some reasons for 
this fact? - „ \ ' ' 

• At which station is there the greatest 
variation between depths? Can you 
give reasons why this is true? 

• What is the relationship between 
temperature and location of stations? 

• At which stati^Qtis did you find evi^ 
dence of the greatest number of 

'small animals?. What is the relation- 
ship between the presence of small 
animals and snow depth? Snow tern- 
perature? Location of station? 

Be cautious ihat assumptions are 
based only on collected dsta or the as- 
sumptions cannot%6 substantiated. 

it 

' Specific assumptions can^e tested if 
students are Interested. For example, 
several students may want to verify or 
Improve the measurements taken on 
north and soutMacing slopes. 
Temperajures can be plotted against 

I snow depth if depth nrieasurements are 
taken with a ruler. The three ^ ^ 
temperatures taken at each station 
should be tied together with a line, as 
illustrated below. The slant of the tines 
should present an interesting pattern 
for students to Interpret. Notice that if . 
measurements are taken on an un- 
usually warm day the lines wjll 
probably slant fn the opposite way 
from those in the illustrijtion; that is, 
the snow surface wilt be warmer than 
the soil surface. 



vnow • 

in 

ln«h«B 0 
4 
2 

Soil Surface 




-7 .6 -5 -4 .3 -2 >1 0 1 2 4 S 3 6 
Ttmparature Oi^rMs 



for mformation 



Many Service idrt.d areas provide 
shetter, toitet faeilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your tocai U.S. Fish and Wild- 
life Servic^of f ice or the following re> 
gionai Service offices: 



after the 

' Snow Temperaturos Through Time: 

An interesting extension to^his in- 
vestigation is the construction of a 
graph which compares the fluctuation 
of snow and sojl temperatures with the 
day by day fluctuation in air 
temperature. 

'I 

This requires that students find a loca- 
tion near the school where daily 
temperatures of undisturbed snow csn 
be taken for several sequential days or 
weeks. 

Consideration should be given to the . 

assumption that the temperature will 
• fluctuate considerably in any one day. 

Perhaps students will want to measure 
, dally fluctuations as well, drat least ' 

recorcl daily maximum and minimum 

temperatures. 

Charts might look like this: 

^Dayl 

A.; temp. 
Snow surf. 
Midway 
Soil surf. 
Srtow depth 




Jenny Publishing Co. Inc. 

67Queen Ave. So. 
Minneapolis, Minnesota 55405 
'Copyright 1975 All Rights Resei^ved 



Pay 2 



7 AM 12 PM 3 PM 7 AM 12 PM 3 PM 



e Air temp. 
Snow surf. 
Midway 
Soil surf. 

. Snow depth 
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Region II P.O. Box 1306 

Albuquerque, NM 67103 

Region III Fedei^l Building 
R. Soeliing 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, QA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
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Denver Federal Center 
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This Outdoor Classroom guide is^one of 
a series; others are availal3le from your 
local or regional Service repre- 
sentative. 
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Synopsis 



SNOW DEPTH AND SNOW MELT amount of spring melt-water available 

With a tube designed to measure snow in each of these areas can be made, 

depth, students are able to gather In- Comparisons between the amount of 

formation on the amount of Snow-water watei* In different locations Is possible 

which collects on the ground in differ- and assumptions can be drawn, 
ent locations. A calculation of the 
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Prepared by: 



O U . S. Fish and Wildlife Service 
0 o Minnesota Environmental Sciences J^ouhdation, ific, 





Every citizen's decision, or lack of 
•decision, m some way determines the 
use and the future of public lands. 

The U.S. Fish and Wildlife Service is 
this Niattion's only Federal land 
manaoement agency sutely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 



Maihtainihg iehviribnnriehteit harmony is suidiefiines for pubito land management vM 

a crisis obncern of the Service. Man if citizens see value in these practices. ^ %v 

must continue td live in the wdrid In . i| v 

some reasonal)!^ • 'balance*' with the ' M 

land and with other llfej^ptNrw^^ 
will noistrrvivis;*- 'X' ■ 



^Service programs help people to learn 
about land and wildlife, Involvelhenn- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy whfch can fae 
experienced In the midst of a Wild en- 
,vironment. Pesldes these, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 




Water impoundment is one of the 
major management toots used to main*^^ 
tain an environment for waterfowl. 
This is particularly Important In spring 
when' birds are mating and when water 
plants and other populations are 
beginning to reproduce again. 

An understanding of how melting snow 
will affect the amount of water in the 



Snow depth 
and snow melt 



A. Purpose: This activity will acquaint 
students with— 

V 

1 . The construction of a snow tube as a 
measuring tool. 

2. A way to measure snow depth. 

3. A way to measure the water content 
of snow. 



B. Objectives: During this activity 
students will~ 

1. Investigate relationships between 
snow characteristics and water content 
In snow. 

2. Make comparisons between 
amounts of snow-water from one 
location to another. 

3. Di£Cf;ver what Kind of location 
coitects the greatest amount of 
snnw«water. 



C ActivHy requiremems; 
Obtain— 

1. Enough 1-7/8 iitch piastic drain 
prpe from a plumbing or hardware 
store to supply a 3-foot lengtfi to each 
team of student investigators. 

2. Enough small plastic garbage bags 
to supply one bag for each 
measurctnent taken by each team. 



Before You Begin 

In thiB activity each toam of students is 
given the task of constructing the toot 
will use for moasuring snow depth 
^ ,«h team of 3 or 4 students wi!l need 



a 3*foot length of plastic drain pipe. 
They should bevel the edge at the 
bottom end; mark off ono-fnch Inter- 
vals starting from the bottom and drill 
3/16'i.nch holesi at each mark for view* 
ing the interior. 

4s 




0-5 



36 
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Activity Procedur. 

For this activity, It wilt be best to select 
4 locations for snow sampling: open 
field, open forest, dense forest, and 
conifer forest. Such locations may be 
hard to locate within walking distance; 
it may be necessary to arrange a field 
trip. If such locations are not accessible 
at all, 4 different kinds of locations can 
be substituted, provided they are 
chosen in areas where heavy human 
activity has not taken place; such 
activity would make the measurements 
inaccurate. 

Each team can take one measurement 
at each Of the 4 locations. To meksure 
snow depth the snow tube should be 
thrust vertically into the snow until it 
touches the ground. Th.en the snow 
should be dug away from the tube on 
one side so that a hand, card or shovel 
can be slid underneath (o hold the 
snow inside. Lift the tube, read the 
snow depth, and record it on the Data 
Sheet. Transfer the snow to one of the 
garbage bags, close tightly, and mark 
the bag with its location and the team 
number. 

Back in the classroom, the snow can be 
meited. Unless there is reason to 
hurry, the bags can be left standing 
until the snow is melted. The water 
from each bag can then be poured into 
a graduated cylinder which will 
measure the volume of water In milli- 
liters. At this point, because of the dif- 
ficulty of the math involved, it will 
probably be necessarv for the teMher 
to convert the water volume measure 
in mlililiters to Its equivalent depth in 
inches. In this way, students can com- 
pare snow depth and depth of water 
content. One Inch within a tube having 
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SIDE ONE 



Outdoor Classroom Guide Number 6 
Snow Depth Snow Melt 



Team No. 
Names 



Date 







Snow Depth 
In Inches 


Water Content 
In Inches 


Location 

1 


uense 
Forest 






* 


Location 
2 


Open 
Field 












Snow Depth 
In Inches 


Water Content 
In Inches 


9 

Location 
3 


Open 
Forest 


i 






Location 
4 


Conifer 
Forest 
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a 1 .55*inch diameter would equal a 
volume of i .89 cubic inches or 30.9 (31 ) 
millilliters 9R'H. So the depth of melted 
snow-water would equal its volume in 
cubic inches divided by 1 .89, or its 



voii*r ) > nitliliters divided by 30.9. 
(One >unce = 1.8 cubic inches = 
29.6 rriiiitulers.) Each team can then 
record each water volume measure in 
inches on Its data sheet. 



There is a great advantage in the 
teams of students pooling or averaging 
their measurements. The statistical 
validity of the investigation is in- 
creased by smoothing out the variation 
in individual samples. 




Using the Data 

Assumptions and conclusions are most 
validly made by all the students based 
on the results of the pooled data. Such . 
quesions as these might help in class 
discussion: 

• IHow does snow d&pth compare from 
one location to another? 

• Where is snow depth the least? Can 
you give some reasons for this? 

• How might wind affect snow depth? 

• What is the relationship between 
snow density and water content? 

• At what location is snow most dense? 

• What might cause snow to be denser 
at one location than the others? 

Here is a way to use the data that will 
enable students to visualize the mass 
of the water content in snow. If the 
area covered by the base of the snow . 
tube is 1 .89 square inches or about 
1 / 75 of a square foot, calculate how 
much water it would tai<e to cover a 
$quar0 foot. Use the figures for aver- 
age snow depth and average water 
content that were arrived at by pooling 
the class data. Find out the square 
footage of the schoolyard, and calcu- 
late how much water would be 
standing on the schoolyard if the water 
did not run off at the spring nnelt. 



Many Service land areas provide 
shelter, toilet facititles and limited 
equipment for your usei. F^or trip re-, 
servatlons and further i nf or rhation , 
contact your local U.S. Fiih and Wild- 
life Serviee office or the following re- 
gionai Service offices; 
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after the 
investigation 



Here is an idea that will help students 
understand the variations of snow 
depth and water content from location 
to location and from year to year, and 
what this means. Contact the local 
weather station and ask to have 
someone come to class to talk with the 
students. Such a person could talk about 
where the water goes in the spring 
thaw, what some of the conditions that 
influence rate of snov*/ melt are, why 
flooding occurs some years and not 
others, and what means are available 
to control the run off in the jpring. 
Such discussion will increase the value 
~o » investigation for the students. 
ERLC 



S2 



Region 1: P.O. Box 3737 

Portland, OR 97208 

Region li P.O. Box 1306 

Albuquerque, NM 87103 

Region III Federal Building 
Ft. Snelling 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormacl< Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 8022^ 

Alasl<a Area Office 

813 D Street 
Anchorage, AK 99501 

This Obtdoor Classroom guide Is one of 
a series; others are available from your 
local or regional Service repre- 
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Synopsis 

SOCIAL HISTORY CEMETERY ity and reveals some of the environ- 

8TUDY mental factors people lived with. 

Gathering information from a cemetery 

givescluestothehistory of acom'mun- . ' , 




environmental 

Every citizen's decision, or tacl< of 
decision, ir< some way determines the 
use and the future of public lands. 

The U.S. Fish and Wildlife Service is 
this Nation's only Federal land 
management agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 

Social history 
cemetery study 



A. Purpose: This activity will acquaint 
students with 

1 . Local social and historical changes. 

2* Some environmental factors which 
affected the lives of people in the past. 

3. Some sources of information on 
local history. 



B. Objectives: During this activity 

students will— 

1. Collect information from grave 
markers. 

2. U^e the collected Information to 

. how historical and environmental 
patterns and events. 

3. Discuss the Implications of their 
information. 

C. Activity requirements: 

1 . Data sheets and materials for 
recording information from grave 
markers. 

2. Art materials for making rubbings. 

3. Graph paper for interpreting 
information. 



Introduction 

Investigating local cemeteries can lead 
to knowledge and excitement for 
students. If their curiosity is whetted 
by their trips to cemetery sites, they 
can go on, as a class or as individuals, 
to substantiate some of their infer- 

Q'^es with the help of local historical 

•irords. 



Maintaining environmental harmony 1^ 
a crisis concern of the Service. Man 
' must continue to ny# in the world in 
some r^ason^ble '^baiance'^ with the 
land and witti other iifdi otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in inieractiohd with the natural 
world, arid enrich thennseives through 
that strange aesthetic Joy which can be 
experienced in the midst of a wild en- 
vironment. Besides these, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



guidelines for pubiic land management 
if citizens see value in these practices. 



background 



Cemeteries offer a remarkably varied 
group of possibilities for student in^ 
votvement. Foreign language classes 
can use stone inscriptions as a starting 
point for translation and a study of the 
culture of immigrant groups; art stu* 
dents can use stones for making 
beautiful rubbings; natural science 
students can investigate vegetation 
and wildlife habitat as they are found 



Because burial of the dead is a unique 
human social function, cemeteries on 
refuge lands have been retained. They 
offer historical monuments or locations 
which are considered to have social 
and religious significanceand value. 
Of course, this activity, is appropriate 
for ail cemetery sites whether on 
refuse lands or not. 

It Is possible to reconstruct some of 
this history of a region by collecting 
and processing information left on 
grave markers by former inhabitants. 
This must be a careful and respectful 
investigation, as any environmental 
investigation must be. In this case it is 
especially important because 
information Is being collected from an 
environment which involves strong 
social attitudes as well as more physi- 
cal factors such as place, tinie, and 
kinds of people. 

Respect for cemeteries would, hope- 
fully, emanate from respect of another 
nian'sway of life (and death) and not 
..acessarily from current-day aversion 
to thinking about death. A little study 
will show that death was a familiar 
thing to the families who first home- 
steaded the land years ago. 

Incidentally, respect for the way of life 
(and death) of living things other than 
humans has led to the creation of the 
social monuments — the National 
Wildlife Refuges. 

Locating A Cemetery ^ , 

> I.? 

There are usually several possible 
choices: cemeteries may be found on 
refuges, churchyards, historical sites, 
military sites and certainly within most 
towns and cities. Be sure to secu'^e 



permission to visit the site. At the 
same time, request maps and other in- 
formation such as acreage, number of 
interments, availability of death 
records, and the names of local peopJe 
who are knowledgeable about the . 
cemetery and local history. 



Collecting Information 

Each student or group of students 
needs a copy of the data sheet. 
Information from several grave mark- 
ers can be recorded on each sheet. 
Note the illustration for help in identi- 
fying types of markers. If the 
composition of markers Is to be 
. recorded, the differences among 
granite, limestone and sandstone 
should be reviewed. A class of 30 
students can easily collect information 
on 500-600 markers in two to three 
hours with time for some relaxation. 

Divide the cemetery into sections and 
assign sections by number to teams of 
two people each. Each team should 
have many data sheets. Each data 
sheet should be labeled with respect to 
the section and the sequential number 
of the grave marker investigated in 
that section. 

Photographs are good ways to 
accurately copy shapes and design of 
markers, however inscriptions do not 
photograph well unless lighting is just 
right. 

At what time did inscriptions in foreign 
languages cease? 

Was there a change In ornamentation 
or content of inscription over the 
years? 



Data 
Sheet 
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/tMrill frnd a rich record of 

5'.'tituidMandtHeir;j»volutidn 
;CbhdltibhsVin*a 
hatlbnat maKcup of populations, 
medical history, and other social up* 
heavals such as war, great epidennics, 
and great hatural disasters such as 
fires. They offer atudehts mute but 
stirring tdstiniony that life was lived in 

' a vastly different manner in genera- 
tions gone by. 

It is true that cemeteries everywhere 
have general simularities, but at the 
same time, each cemetery is unique in 
Character. Consider Colonial ceme- 
teries in the eastern United States with 
their precise slate stones listing partial 



''i Oeheokigies in dignified columns ,^ 
compaethem to Rocky Mountain 
cemet^ieiwlth their fa^^^ 
;.cr6iis(M0ffering suCii Infbrmatj^^ 
* in Mrtnory of Hon. E. D: Holbrook. ' 
2nd TerVitorilil bilegate to Congress 
from Ida Terr. Shot to death by 
Chanles II.' Douglas in Idaho City, June 
18, 1870.1* They reflect with accuracy 
thesplritpf peQpte who liyed.in that 
place in tiVft tim^.iHbwever, it Is hbt 
necessary 10 examine cemeteries 2C00 
miteis apart to be able to savor this 
distinctness; even twocemeteries in 
the same to^n will be different In 
character. Siarch for that uniqueness. 
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Note any characteristic practices such 
as both a headstone and a footstone at 
a single grave. Is such a practice 
repeated? 

What nationalities do the names 
suggest? ' ' , 

Can family size be determined? 

Can patterns of In^-or^out-migratlorL _ 
from the region be determined? 

Are there any unmarked graves? (Look 
for low mounds and different 
vegetation on grave locations.) What 
might explain many unmarked graves 
in certain locations of the cemetery? 

A better and far more enjoyable way to 
preserve both design and inscriptions 
is to make a rubbing. This Is done by 
covering the marker with a piece of soft 
paper and rubbing over the paper with 
a large wax crayon to bring out the 
differences between raised and cut 
surfaces. Rice paper works best but 
even school manila drawing paper 
works well. Newsprint is weak and 
breaks toareadily over sharp contours. 
Rubbings^ when done carefully, can re- 
sult in attractive and striking 
decorations. 

In some cemeteries permission to 
make rubbings is required. 

Processing the Collected Information 

Reconstructmg the information from the 
data sheets can be tedious unless 
everyone does a part. Each team can 
be assigned a particular category of in- 
formation to collect and process from 
all the data sheets (best way), or each 
team can be responsible for transfer- 



ring its data to master charts (more 
awkward). 

If the first way is (^hosen, all data 
sheets can be enclosed in one loose- 
leaf binder for convenience, each team 
using it in turn. Of^ several sets of all 
the data sheets car;i be duplicated, one 
for each team. 



Categories of information and com* 
p^risons between categories which 
have proved interesting and revealing 
are giverTbelow. You will probably 
think of others.- 

Graph the No. of Deaths by year. 

No. of 
Deaths 




Graph the No. of Deaths by Month of 
the Year. 




Graph the age at death by year. 
Indicate males by end color €bt» female 
another. 
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Graph the number of female deaths 
against age at death. 



No. of 
Deaths 




15 20 25 30 



Compare prevalence of stone type or 
style of n^arker by decade. 



Block 

(square top) 



Post 



Block 

(founded top! 




i i 

1 1 



1875 1885 1895 



Encouragg th«studahi$, At they tab- 
uiate their data, to make Inferences 
about the cultural conditions of earlier 
. time$ based on the data. For example: 

^QuMiiont about the MlMmilge and 
status: How can we tell from this in** 
formation what people think of them- 
selves? What they think of their rela- 
tives? Is there any Indication that one 
part of thp cemetery might be more 
important than another? That one 
citizen might have had more promin- 
ence than others? In Inscription? In 
stone material? In stone size? 

~ About family life: What does your 
data indicate about family size? Does 
family size decline over the decades? « 
How can you decide this? Can you 
guess why from your data? D the 
number of family gipts decline f □o 
many family nam^ r^sappear decade 
after decade? Doe^ thls^begm to de- 
cline? When? Why? Is age at death 
listed on the stone? Is this practice 
moref requent the younger the de- 
ceased? Why might this be? 
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after the 
investigation 



Locate the death records for the ceme- 
tery you investigated. These records 
are commonly kept at the county court 
house, in local chui<ches or by morti- 
cians. It will be worth the effort.in 
obtaining this information because it 
will lead to Interesting social and his- 
torical insights. The following ques- 
tions should apply to these records. 

—About the state of medicine and 
health care: What does your data on 
age of death and cause of death 
indicate about medical care in former 
decades? What evidence is there that 
health care improved? Are there other 
possible reasons for changes in age 
and cause of death? What evidence is 
there of the toll of epidemics? Do epi- 
demics appear to be seasonal? Why 
might this bo? 

—About local and national events: Is 

there evidence of any of the major 
national epidemics, e.g, the influenza 
epidemic in the early 1900's. Is there 
evidence of local historical events? 
Fires? Indian wars or battles? Floods? 
Is there evidence of the Civil War? 
World War I? World War II? The 
Korean War? The War in Viet Nam? Is 
there any evidence of the Great De- 
ssion of theSO's? 



~ About riitlohal orlslht of grOupi and 
th«ir atsimilation into the eemmunity: 

When do inscriptions in various 
foreign languages first appear? When 
do they completely cease? Do they 
cease suddenly cr gradually? Can you 
guess why this might be? Is there 
evidence of increasing prominence? 
Increasing decline? 

--About economic growth or decline of 
the community: Is there evidence that 
one national group was socially domln** 



ant? What Is It? Hdw can you tell? Was 
one family (or a few families) socially 
dominant? What is your evidence? 
Does there seem to be a period where 
the cemetery was abahdoned or Inf f'e** . 
quently used? Why might this be? is 
there continuity of most family names 
before and after this period? If not, 
what are possible reasons? 



for information 



fvlany Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fish and Wild" 
life Service office or the foilo\^lng re- 
gional Service offices: 
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Region I; P.O. Box 3737 

Portland. OR 97208 

Region II P.O. Box 1306 

Albuquerque, NM 87103 

Region IH Federal Building 
Ft. Snelling 
Twin Cities. MN 55111 

Region IV 1 7 Executive Pk, Dr. NE 
Atlanta. GA 30329 

F^egion V John W. McCormack Post 
Office and Courthouse 
Boston. MA 02109 

Region VI P.O. Box 25486 

Denver^Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classruom guide is one of 
a series: others are available from your 
local or regional Service repre- 
sentative. 
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Environinental 
Education Guide 
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Synopsis 



fiVB^KlRifif YOUNG PONDS pond. Comparisons are made between 

(SUCCESSION) tl-e pond8 and the organisms that live 

Two ponds of different ages are Identl- • them . 

fled and samples of small organisms 

are collected and counted from each ^ ' ' 
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Every citizen's decision, or lack of 
tJeclslon, In som© way ciotorminos the 
use and the future of public lands* 

The U.S. Fish and Wildlife Service il 
this Nation's only Federal land 
management agency solely responsible 
. for fish and wildlife. It is the Service's 
belief that througri education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will Support wise use of 
public lands. 

fvlaintaining environmental harmony is 
a crisis concern of the Service . Man 
must continue to live in the world in 
some reasonable "balance" with the 



land and with other life, otherwise he 
will not SMrvive. ^ 

Service programs help people to learn 
about land f\nd wlldlffe, Involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic Joy which can be 
experienced In the midst of a wild en- 
vironment. Besides these* the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 
guidelines for public land management 
if citizens see value in these practices. 



bsckground 

Characteristics of the environment 



and ySS pSndl (succession) 



determine where plants and animals 
live. Some of these environmental 
characteristics are temperature, sun- 
light, soil tVpeand amount of 
moisture, Because these environ- 
mental characteristics vary from one 
place to another, so do the kinds and 
numbers of plants and animals. 

In any particular place, such as a pond, 
thousands of plants and animals exist 
as a complex Interrelating system. The 
environmental characteristics of the 
pond Influence which plants and 
animals live there, and the plants and 
animals affect each other and the en- 
vironmental characteristics. Plants 
affect the temperature of the water by. 
intercepting sunlight, the waste pro- 
ducts of animals.affect the composition 
of soil and water. Thus the environ- 
ment affects the plants anci animals 
and the plants and animals affect the 



A. Purpose: This activity will acquaint 
students with — 

1 . Some plants and animals that 
live in a pond environment. 

2. Succession as a naturally oc- 
curring change in nature. 

3. The relationship between a 
changing environment and 
kinds and numbers of 
organisms. 

4. Some sampling and data inter- 
pretation techniques. 



B. Objectives: During this activity 
the students will — 

1 . Deternriine some of the char- 
acteristics of an * *old" pond 
and a "young" pond. 

2. Collect plants and animals 
from ponds of different ages. 

• 

3. Determine some relationships 
between ponds of different 
ages and the organisms that' 
live in them. 

4. Consider how some of man's 
activities affect the natural 
aging of ponds. \ 



C. Activity requirements: 



1 . Two ponds or marsh areas at 
different stages of succession. 
(Soe Side Two of the data 
sheet.) 



2. Description Quantity 
Sampling icontalners with caps 

or small plastic bags 9 per team 

Hand lens, 10X or 15X 1 per team 

[Microscopes and lights, dis- 
secting and/or zoom scopes — > 
if avaiiabie these can be used 
to continue examination in 
yqur classroom.] 

Low.dlshes for observing col- 
lecting material » 2-4 per team 

Medicine droppers^ 2-4 per team 

[Microscope slides, cover 
glasses, culture dishes.} 

3. Data sheets reproduced from 

master copy • 1-2 per team 

4. An elementary field guide such 

as Pond Life — ..^ 

5. Materials for maldng charts 
and displaying information. 
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Introduction 

If we could use a time machine to go 
back in history and watch a pond, we 
would see over the years a changing 
parade of different groups of plants 
and animals. Each successive group 
could be seen taking over and then' 
gradually being replaced by the next, 
until the pond is no longer a pond but 
perhaps a wet meadow or low place in 
the forest floor. ^ 

9-1 



Succession is not a series of biq jumps; 
rather it is a progression of a ^all 
steps, one moving gradually into the 
next. A single step may take a year, a 
decade, or pehaps a century . The on- 
ward progress is inevitable — a natural 
orderly sequence. The rate of change 
depends on several factors such as 
water quality, sedimentation, depth 
and size of pond, and bottom type. 
Therefore, it Is possible for two ponds 



Data 
Sheet 

SIDE ONE 

Sampling Procedure 

Use small capped containers or small 
plastic bags of equal size for samples 
of water. Fill the containers full. 
Take samples from 2 ponds of different 
ages. 



Outdoor Classroom Guide Number 8 

Old Ponds and Young Ponds 
(Succession) 

Names ^ „ 

Location___„.__„__Date 

Pond No. 1 

Sample A Clear water near the surface 

of the pond. 
Sample B Water and some bottom 

materials a short distance 

from shore 
Sample C Some plant material and 

water from among the plants 

Pond No. 2 Same procedure 



Several most-numerous organisms In 
the samples from each pond. Identify 
or draw a picture and give the total 
number of this organism found in the 
combined samples from each pond. 



Number of Organisms of Eacli Kind 



Pond No. 
1 










» 










Pond No. 
2 

9 





















SIDE TWO 




POND A 




:''.v«.''>:rl.i>.v> 



•■;-V-.»'^.*i,Kv 

slUT muckIib^s^^v,^;^;^?^^!^^^ 





PONDB 



i^Spli ^ ^ ^^^^^^^^^^^^^^^^^ 
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Which pond would you call a ''young" pond? 
How is it different from the other pond? 

List some characteristics of a pond that will help you decide whether 
it's "young" or "old". 

1.. 

2 „._.. 

3. 

4..._ 
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, i vv'^t^nvironment . This create a kind of 



c- ■-V.'f-"-' 



balanci'vwheris the existence^^ 
^'ioiie fScter (a mqidW by th.e presence 
•,.oi ji i the pthet^ftc.tons.. . 



■^lactbr^ffectedtherothers^'^^''' ":f-:'^'"';v.ha8,be6n.f^r<»M^ - 



YhOusandibH^ctbr^ i^ei into 
"balance" by co-existing with each 
other for a fong period of time 
several years or perhaps several 
thousands of years. This "balance" is 
not a steady, unvarying thing, but 
ever changing. 

If one factor in this "balance" is 
changed or removed, there is generally 
an unpredictable change among the 
thousands of other factors which were 
originally in balance with the one 
factor. ' 

The change is unpredictable because it 
is almost impossible to measure all the 
thousands of ways that the changed 



Sonietln. :s this ' 'iniibliiaince*' will be 
hardly perd6p|ible; Sbmetihies the • ,t -i 
■.^'Imbalance" Will rbsulVi^ 
different faehayipr of thetothbr factors. " 
This new beheyibr may last only a 
short time until a new "balance" re- 
sults, or the extremely different new 
behavior may become the new balance. 
Always, however, whether one factor 
or many are changed, or whether the 
results are hardly perceptible or great, 
there will be a new "balance" which is 
different from the original. 

One i<ind of "balance" change is called 
succession. Succession is a naturally 
occurring phenomenon which usually 
happens very slowly, t-iowever, 
because of the many large changes due 
to the presence of man's technology 
within the natural setting, succession 



/Mai^ Js i\ow ^ble to decide yes or no 
^jabbut sbilfve bf the ''natural batarYd^ 
'chiinQgs which his technology causes. ' 
Beifore $ucc6^$ron proceeds so rapidly 
that he cannot keep pace with it, it 
would be well for man to be better 
educated about what succession really 

This Investigation of pond succession 
will acquaint students with a natural 
phenomenon that may become man's 
primary concern within a very^ort 
time, ' \ 



\ 



\ 



\ 



of the same age to be very different. 
One couid still be in the ''pond stage** 
of succession, and the other more lil^e a 
wet meadow. The illustrations on Side 
Two of the data sheet show examples 
of two different ponds at different 
stages in succession. To help differ- 
entiate between the two ponds, pond A 
is referred to as a ''young*' pond (an 
early successional stage) and pond 6 
as an "old** pond (a late successional 
stage). 

Activity Procedure 

During this activity students first learn 
how to identify "young** and "old*' 
ponds. Then they collect samples from 
each type of pond to determine if there 
are differences in numbers and i^inds 
of organisms. Through observation 
and discussion the populations and 
i<inds of organisms are determined and 
compared to each pond. 

Begin by helping students Interpret 
the Illustrations and answer the ques- 
tions on Side Two of the data sheet . 
After the discussion, students should 
be able to Identify ponds at early and 
late stages of succession. Next, locate 
a * 'young*' and "old" pond for sampl- 
ing. If there is none nearby, a trip to a 
park, nature center or wildlife refuge 
wi'li be necessary. 

Sampling and Organizing 

Spend up to one hour malting observa- 
tions and taking samples from the 
ponds. Each team of two or three 
students should take three samples 
-^-^^^Jrom each of the two ponds according 



to the sampling procedure on the data 
sheet. Make sure the sampling con- 
tainers are properly closed before 
transporting them. 

Identification of organisms by name is 
not important, but in order to pool data 
later, students should be able to 
recognize shape, size anir' behavior of 
organisms. 

Be sure to check the school library for 
identification guides. A Golden Guide, 
Pond Life by Western Publishing, 
flaclne, Wisconsin, is an v silent 
guide for this part of the activity. 

Make acount of the kinds of organisms 
in each pond and fill in the data sheet 
with drawings and numbers of kinds. 
Large numbers can be estimated. 

Once students get a feel for the kind of 
information which needs to be gather- 
ed, they might want to return to the 
ponds to refine their collecting 
technique. 



Pooling Data and interpreting Results 

The counts of organisms recorded on 
individual data sleets will allow 
students to compare the kinds and 
numbers of organisms in the two 
ponds. However, the small sample that 
each student collected is not a reliable 
representation of the pond's popula- 
tions. Records may vary considerably 
from student to student. 

An important part of this investigation 
is the pooling of data from individual 
samples. 

After some students hvive completed 
counting organism? in their samples, 
they can start transferring the data to a 
large wall chart. Allow up to an hour 
for sorting and counting organisms* 

Making a Composite Chart 

A large wall chart Is used to display the 
results of the pond sampling . The chart 
should look something like this: 









POND 
1 

, POND 

' 2 
























I Etc. 















•^^h^Oata'for^M (iri^aijisni'iire cbiiected 
' ir pn a separa^ ofi paper, the strip 

has an lllustratlbh, sample, or other 
■Sj; ; Identification for th'eorflanism at the 
v->^op. CiDrreqt lianfies for organisms are 
^ .-i' ^-inot Important. Ecjual spaces arc 
i provided for totaling the counts of the 

organisms in each pond. 

v' 

Separate strips of paper are used for 
J €9Ch organism so that, after the com- 
bining of data, the strips may be inter* 
• changed in search for a pattern of 
population difference in the two differ- 
ent ponds. Determine if different or- 
^ ganisms or differing numbers of the 
*' same organisms live in the two ponds. 

^It may also be possible to recognize 
that different organisms will have dif- 
ferent patterns of occurrence in the two 
ponds. This can be read vertically on 
the chart. 

Students may be able to show that one 
organism's pattern of occurrence can 
be compared to another. For example, 
a floating plant may occur In great 
numbers while a small fly larva occurs 
in small numbers in pond No. 1 , and 
the reverse is the case for pond No. 2. 



after the 
investigation 



Find D pond or marsh area in your lo- 
cality that is being influenced by 
activities such as construction worl<, 
farming, or lawn care of nearby resi- 
dents. Determine if these activities are 
affecting the succession of the pond or 
marsh. 

1. List activities that could slow down 
succession and those that could 
speed up succession. 

2. Which activities do you think could 
be good for the pond and which 
could be bad for the pond? 

3. Do you think ponds and marsh areas 
should be protected from some 
activities? Which ones? 
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It l8 pdssibld to arrange the strips of 
paper so that a pattern develops which 
includes most or all the organisms. 
Strips of high numbers for pond No. 1 
could be put to the left of the chart and 
all strips with high huhlb^rs for pond 
No. 2 put to the right. Students may 
suggest several schemes, some of 
which yield patterns and some of which 
do not. 

A method of making the total counts of 
organisms easier to compare is to use a 
dot of coior to represent each popula- 
tion niimber or population size. A card 




}0,ooo-m,ooo 



with holes In it can serve as a template 
for mal<ing different sized do.ts with a 
magic marker. 

Use a dot size to number ratio which 
best matches the results of your count. 

Some Questions to Consider 

1. Can the difference In the succes- 
sional stage of the ponds be demon- 
strated by the pattern of organisms 
in the chart? 

2. Can students mal<e any generalized 
assumptions about the characteris- 
tics of young ponds or old ponds? 

3. Is succession occurring in these 
ponds? 

4. Do informal observations of the 
ponds tend to agree with the data or 
patterns in the chart? 




for information 



Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fish and Wild- 
life Service 'Office or the following re- 
gional Service offices: 



Region I P.O. 00x3737 

Portland, OR 97208 

Region II P.O. Box 1306 

Albuquerque. NM 87103 

Region III Federal Building 
Ft. Snelling 

Twin Cities. MN55^1f) 



Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormaci^ Pest 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alasi<a Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a serier.; others are available from your 
local or regional Service repre- 
sentative. 




Environmental 
Education Guide 



U.S. Fisli and 
Wildlife Sen^ice 



Guide 
Number 




Synopsis 



DEER FOOD SURVEY 

Woody twigs are collected to 
determine which ones are most fre* area, 
quently browsed by deer. The total 
quantity of these food plants are 



estimated and related to the number of 
deer which can be supported in the 
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s?t^' Every citizen's decision, or lack of 
decision, In some way determines the 
use and the future of public lands. 

: ■ The U.S. Fish and Wildlife Service is 
r- s^^^^ only Federal land 

management agency solely responsible 
for fish and wildlife, it is the Service's 
belief that througii education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will Support wise use of 
' ' pubiiclands. 



Maintalhi hfl 6n vlronmental harmdriiy is 
a crisis cbhcern of the Service ■ Man 
must continue tb live ih the wOHd In 
some reasonable "balance" with the 
land ahd with other life, otherwise ho 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
. world, and enrich themselves through 
that strange aesthetic joy whichcan be 
experienced in the midst of a wild en- 
vironment. Besides these, the'Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



SUid^lihes for public land management 
If citizen^ see value In these practices. 




It is possible fur a female meadow vole 
to produce three to four litters oT young 
a year. The babies are on their own 
f within four weeks; esch of the five to 
nin^ males and feniales potentially 
may start their own family v/hen they 
are only two months old. Although not 
all wildlife species are so productive, 
each does produce enough young to 
maintain a heslthy and stable 
population. 



Deer food 
survey 



A. Purpose: This activity will acquaint 
students with 

1 . The food habits of white-tatled 
deer. 

- 2. The relationship c f available 
food and numbers of deer. 

3. A food sampling technique 
used in deer management. 



B. Objectives: During this activity 
the students, will — 

1 . Collect samples of browse 
plants available to deer in 
winter. 

2. Determine the kinds of plants 
eaten by deer and the total 
amounts available for food. 

3. Predict the number of deer 
that can live on the area based 
on their calculations of avail- 
able food. 



C. Activity requirements: 

1 . Four 20-inch sticks per team. 

2. One hedge clipper per team. 

3. Ten medium-sized plastic bags 
per team. 

4. Identification guide for trees 
and shrubs. 

5. Scale, postage-type, for 
measuring ounces. 

® B. One data sheet per team. 



Introduction 

In the northern United States, winter is 
often a time of hardship for the white- 
tailed deer. Deer are herbivores, there- 
fore winter means a change in diet 
from the green, succulent foliage of 
summer to the woody tips of trees and 
shrubs in winter. This woody food, 
called browse, is usually the deer's 
primary winter subsistence diet, al- 
though nuts and some green vegeta- 
tion are also eaten if not buried too 
deeply under the snow. 

The major Interaction Is between en- 
vironment (weather conditions and the 
amount and types of available food), 
and deer (population numbers and 
state of health). Knowing the factors 
and how they influence this interaction 
is essential to maintaining a healthy 
population of deer in balance with what 
the environment can support. But not 
all of the factors are known and how 
they work Is even a greater mystery. 
Wildlife managers do not know alt the 
answers; they are always learning, al- 
ways changing their practices to be 
consistent with additional knowledge. 

Factors influencing Interaction 
between deer and the winter environ- 
ment are numerous and complex. 
These factors include climate;^ 
weather; plant succession, variability 
and abundance; deer abundance, their 
state of health, mobility and food 
habits; and on and on. In this activity, 
just a few of the factors influencing this 
interaction will be investigated. It 
should be realized from the beginning 
that our technique, measurements, 
calculations and ocnclusions are tenta- y 
tive and subject to Immense error. X 
However, this should not discourage 



the use of this activity, for here is an 
opportunity for new experiences and 
t)etter understanding of wildlife and 
the land. 

In this activity, the number of deer a 
given area can support (the carrying 
capacity) in winter can be estimated by 
sampling the available food plants. 

Planning 

Contact the refuge manager for assis- 
tance in identifying sites for this 
activity. A trip to a refuge may not be 
necessary If suitable areas are avail- 
able nearby. 

^ 

Activity Procedure 

This activity is most easily done in 
small teams of 2-4 students. Each team 
should have the necessary equipment 
for collecting samples and recording 
information. A map cf the study area 
showing where each^eam will collect 
samples may be helpfuL^ 

Each team should sample ten different 
plots. To identify each sample plot, one 
of the sticks can be randomly tossed. 
Align the other three 20-inch sticks 
with the first one, forming a cross as 
illustrated below. 
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Sheet 



SIDE ONE 



Outdoor Classroom Guide Number 9 
D eer Food Survey 

Names 



Location 
Date 



' Type of plant 
(e.g. gray bark, red buds — 

11 samples) 


^ Number 
of Twigs 
(237) 


^ Number 
Browsed 

(33) 


A 

Ratio 
i ^A\ 


1. 
2. 








3. 








4. 








5. 









1. Describe or name the types of plant collected. Record the total number 
of samples for each type. 

2. Count the number of twigs for each plant. 

3. Determine how many twigs have been browsed by deer for each plant. 
See illustration. 

shredded off clean cut, typical 

of rabbit 




Not browsed 





Clipped by rabbit 



4. Determine what ratio of twigs for each plant was actually eaten by deer, 

R f ^ nu mber of tw igs eaten by deer 
Ratio- - total number oTfwigs 

By comparing the ratios, select the two most frequently eaten plants: 



SIDE TWO 

Estimating Carrying Capacity: 

Assume tliat the highly browsed plants are uniformly spread throughout 
the area. The 40-inch diameter of the study plot equals 1 /5000 of an acre. 

1. Twigs per acre = tj)tal^num ber of twigs x 5 000 ~" 

number of plots sampled 
To estimate the carrying capacity of the area, it is necessary to 
calci Jate the amount of food available to deer. This requires two 
major assumptions^ 

a. That the two plant foods are uniformly spread throughout the area 

b. That about V2 of each twig is used as food by the deer. 

Determine the average weight of a twig for each food plant by weighing 
several at once and calculating an average. Since about Vz of each twig 
is available for food, divide the average weight by 2. 



2. Average weight per twig = wgjfi.^^ 10 twigs 

2 



3. Weight of available food per twig - av erage weight per twig 

_ 2 

To determine the total twigs of each food plant available in the area 
multiply twigs per acre (No. 1 above) by the acres of habitat in the area. 

Now multiply the total number of twigs in the area by the weight of 
available food per twig (No. 3 above). 

Total weight of available food* total number of twigs x weight 

of available food per twig„ 

*Remember to determine this for both food plants. An average deer eats 
about seven pounds of food per day. 



Given the length of winter in your locality, how many deer could survive 
the winter based on your calculations of available food? Keep in mind that 
the calculations are subject to a wide range of errors and therefore 
represent only approximations of actual ccnditions. 



Winter places heavy stress on in> 
dividual animals duejo weather, com- 
petition for food and iaei< of sheltering 
cover. However, the surplus of young 
that jSre foprn dach sprinj) and summer 
mal<e up for losses from winter hard- 
ships, illness, weakness, broken bones 
ai^d all other possible mii^f or tunes. 

Every area of land can support only a 
certain number ot each kind of animal 
— this '8 called Its carrying capacity. 
For nearly every species, a surplus of 
individuals results in a deterioration of 
living conditions that affects the well- 
being of the whole population. Nature 
usually ensures that each population of 
animals has the capability to over- 
produce. The factors limiting actual 



numbers are determined by the land's 
carrying capacity, 

Besides Influencing the survival of 
surplus animals, carrying capacity 
affects production, Each species has an 
estai^llshed social •structure. Territorial 
competition in the spring for nesting 
sites and feeding territories limits the 
number of adults producing youriy. 
Man affects this production l>y chang- 
ing the habitat and making mora or 
fewer ncisting sites or feeding terri- 
tories available.. 

Through the discovery of population 
factors, including stress and the num- 
ber of Individuals within a population, 
a student can better understand his 



own environment and the "balance of 
nature." This balance Includes man as 
well as the meadow vole. This dls- . 
covery loads to questions of man's sur- 
plus population, our own stress factors 
and the carrying capacity of the land 
for man and his activities. 
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This forms a circular study plot, 40 
inches in diametor. It is important to 
sample food within the reach of deer, 
upward to a height of 6 feet, Thus, tr . 
sample plot becomes an imaginary 
cylinder 40 inches in diameter and 
about 6 feet high. 

Clip about 6 inches off the tip of every 



branch in the plot, including those that 
enter the imaginary walls from the 
outside. Put all samples in plastic 
bagS) Keeping twigs from the same 
plant together in the same plasttc bag. 
Do not hesitate to clip the branches 
since pruning will produce numerous 
new sprouts next year. 




Each ^eam should sample as many 
plots as time permits, using the same 
procedure for selection and sampling. 
Since the data will be pooled among all 
the teams, It is nofnecessary that each 
team sample several plots. Pooled 
samples from the plots are usually 
sufficient for most areas. 

Pooling the Samples 

Calculating which'plants are eaten 
most: 

Once the plant samples have been col- 
lected, move indcors for pooling 
samples and calculations. A large sur- 
face wIM be needed for organising the 
twig samples into piles of^similair 
plants. 

Each team should take their samples 
out of the bags, making sure that 
similar plants are kept together in 
separate piles. Now sort through the 
samples from aliof the teams, putting 
similar plants togciher. 

Be sure to record how many samples 
were pooiec^ to make each pile. This 
inforination will be needed later on. It 
is not necessary to know the names of 
the plafits. but by careful obse» vatiOf> 
each can be distinguished from {he 
others. Use characteristics such as 
bark color and texture; bud shape, 
color and arrangemeni; and even the 
general growth form of the twigs. It 
may also be helpfu! to use an identifh 
cation guide to trees and shrubo in 
your locality. 

Once the twig samples have been 
pooled and separated into piles of 
similar plants, follow the directions on 
Side One of the Data Sheet. 



vi^eeauM it- is ah estimate of-thili hum ber 
loMeer an area can iuppor! sit a parti- 
es*:, jcuiar 'time. Now thai the two most Im-'' 
•'|)ortafti't)rdw3o plants hav^ been 
;,:wefttmed, the total quantity of these 
fb(9d pian^can be calculated for the 
,j5tjj,dy area. See Side Two of the Data 
"Sheiit; 
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for information 



1^ 



after the 
investigation 



A Simplified way 1o view deer manage- 
ment is that the carrying capacity of 
the environment and the number of 
deer should be in balance. 



Environment 
(food) 



Number of 
deer 



However, these two factors are never 
static. Plants communities change 
from sm.all tree and shrub associations 
to mature stands of trees with little 
, shrub understory. Deer populations ' 
'fluctuate from levels of abundance , 
when food is plentiful to near depletibn 
in times of scarcity. ' 

f^ajpr winter survival requirements 
are food, liquid water supply, escape^ 
cover, and cover for protection fronj,/ 
wind and storms. Wildlife managers 
attempt to maintain a healthy popula--- 
tion of deer consistent with what the 
• environment can support (carrying 
Cdpaclty), 

List and discuss some ways the follow- • 
ing practices can help and harm the 
balance between the carrying capacity 
of the environment and the deer 
population. 



ivlany Service land areas provide ^ ^ 
shelter, toilet taciiUies and limited 
equipment for your use. For trip re-v , 
servationsand further information, 
contact your Ideal U.S. Fish and Witdv 
life Service office or the foilbwing rar * 
gional Service offices: \ ^ . 




Jenny Publishing Co. Inc. 

57 Queen Av^ So. 
Minneapolis, f^innesota 55405 
^Copyright 1975 All Rights Reserved 



Region I: P.O. Box 3737 

, Portland, OR 97208 

Region II P.O. Box 1306 

Albuquerque, NM 37103 

Region III Federal Building 
Ft.Snelling 
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Region IV - 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 



1. Hoisting 



2. Luiuberla^ji 



3. Burning 
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Region VI P.O. Box 25486 

Denver Federal Center 
^ • Denver; CO 80225 
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813 D Street 
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This Outdoor Classroom guide is one^f 
a series; others are available f/om your, 
local or regional Service repre- 
sentative. • 
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Synopsis , 

WATER QUALITY ANALYSIS compared with changes in organism 

Periodic water quality measurements population densities, 
and freshwater organism samples are , 
taken at specific places in a water sys- 
tem. Changes in wjatecSM^'ity are 




environmental 
goals 

Every citizen's decision, or lack of 
decisioni in some way determines the 
•use and the future of public lahds* 

The U.S. Fish and Wildlife Service Is 
this Nation's only Federal land 
management agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, under^standing and atti* 
tudos that wilt support wise use of 
public lands. 



Maintaining environmental harmony Is 
a crisis concern of the Service;^ Man 
must continue to live In the world in 
some reasonable ''balance" with the 
land and Vi/ith other life» otherwise he 
will not survive 

Service programs help people to learn 
about land and wildlife, Involve them- 
selves In interactions with the natural 
world, and enrich themselves through 
that strange aesthetic Joy which can be 
experienced In the midst of a wild en- 
vironment. Besides these, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



guidelines for public land management 
If citizens see value in these practices. 



background 



Eutrophlcation: 

Eutrophication is a natural process 
whereby bodies of water change from a 
clear, fairly infertile condition with few 
organisms to acondition of fertility 
with dense populations of many organ- 
isms clouding the water. When In a 
fertile condition, bodies of water 
collect sediment and fill until they turn 



Water quality 
analysis 



A. Purpose: This activity will acquaint 

students with ~ 

1 . Water sampling techniques. 

2. Freshwater organism and 
sampling techniques. 

.3. Some effects of land use on 
water quality. 

4. Some effects of changing water 
quality on fresh-water 
organisms. 

B. Objectives: During this activity 

students will — 

1 . Determine sampling sites and 
schedules for periodic analysis 
of water quality. 

2. Coliect data on water quality. 

3. Collect data on fresh-water 
organisms. 

4. Look for patterns of change 
between water quality and or- 
ganism density and diversity. 

C. Activity requirements: 

1 . Map of refuge and surround- 
ing area showing water areas. 

2. Water sampling equipment: 

Field test kits for dissolved 
oxygen, nitrates, phosphates, 
pH« and sediment or turbidity. 



ERLC 



An accurate thermometer. 

Kits are available from the 
LaMotte Chemical Products 



Company, Chestertown, Mary- 
land 21620, and from Hach 
Chemical Company, PvC. Box 
907, Am^s, iowa. 

3. Organism sampling 
equipment: 

Large funnels and filter paper. 

Centigram balance 

Liter measures 

Fine mesh sieves or flat pans 
for separating organisms from 
sediment 

Magnifiers or 15-30X binocular 
microscopes 

Forceps or probes 

Accurate thermometer 

Secchi disc (available from 
Wildlife Supply Company, 
2200 S. Hamilton St., Saginaw. 
Ml 48602) 



Introduction 

Water is essential to the environmental 
management programs of fish 
hatcheries and most wildlife refuges. 
The am :unts of sediment, minerals 
and nutrients all influence water 
quality characteristics. For instance, if 
the water source for a refuge contains 
great amounts of sediment or nutrients 
which can cause rapid plant growth, 
the living conditions within the water 
will be affected. Thus, environmental 
management program planning must 
take into account present water.# . 



conditions and also how conditions 
might change in the future. 

Thus, investigation will provide data 
which is useful for making decisions 
for managing waterfowl habitat, it is 
suggested that this study should be 
initiated as a long-term study allowing 
for data comparisons from year to year. 

Planning the Study 

Contact the refuge manager for a map 
of the refuge and surrounding area. 
The map should be extensive enough 
to show a major part of the watershed 
in which the study area is located. A 
highway map may also be necessary to 
locate environmental factors which 
influence water quality such as farms 
and communities. The maps are 
needed to help identify where water 
testing sites should be located for your 
study. 

Where water testing sites are to be 
located depends upon the kind of 
information you want to coliect. An 
example for this activity is illustrated 
below. 
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Sheet 



Outdoor Classroom Guide Number 10 

^ Water Quality Analysis 

Names 



SIDE ONE 



Date 



WATER ANALYSIS TEST STATION NO. 



Water Present 



Ice Present \^ 



Water Temperature C 



Dissolved Oxygen 



Nitrate 



Phosphate 



pH 



Turbidity 
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SIDE TWO 



Name 



Date 

POPULATION AND DIVERSITY SAMPLING 
STATION NO. 



Temperature: Surface 



Depth of 
Visibility 



Diversity 
in Water 



Middepth 



Bottom 



Material 

Grams/ 
Liter 

No. of 

Species 

No. of 
Liters 



Diversity No. of 
in Sediment Species 
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No. of 
Liters 



Jan. 


Feb. 


Mar. 


Apr. 


May 


0) 

c 


July 


Aug, 


Sept. 


Oct. 


Nov. 


Dec.| 
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from lakM Into marikhAS ah'H frnm nrnanUmtt in Anrir>h<kH liiotAr mau aimnBt sii nvMani^ntB Tkt« 



from takeis into marihes, and from 
marshes into meadows. 

Several kinds of materials add to the 
aedimeht in water. The soii^ rock, or 
dust 6ah be waihed or blown into the 
water; f^ineralsean be precipitated 
out of water solution. Plants and 
animals which live in water die and fail 
to the bottom. Waste from other organ- 
isms, especially human waste, may 
collect or be deposited in water. 

Pollution: 

Pollution adds excess materials to 
water and increases the rate or degree 
of eutrophicatlon. The greatest danger 
of pollution is that Increased growth of 



organisms in enriched Water may com 
pidteiy us^ up the avaiiabie supply of 
oxygen, thus causing the death of 



almost all organisms. This leads to 
anaerobic decay of the dead organisms 
with further Increase of pollution. ' 




The major concern is to identify 
the possible sources of pollution 
affecting the water flowing into the 
refuge, so testing sites are located 
before and after each town andrwhere 
farm run-off can be analyzed. Ten 
sites are then established on a refuge 
lake and marsh for sampling organism 
populations. Comparisons can then be 
made between water conditions and 
organism populations. 

Determine the questions that you find 
interesting and need information about 
and then identify where the test sites 
should be located. 

The following list may provide the 
basis for discussion in identifying some 
questions for investigation. Choose 
factors appropriate for your area. 



1) agricultural runoff 

2) power plant discharge 

3) housing development 

4} solid waste dumping site 

5) highway construction 

6) recreational use 

7) other 



Collecting Data 

Periodic analyses should be made at all 
or at selected test sites. These 
analyses are compared to organism j 
population samples taken at marsh and j 
lake sampling stations. Any fluctuation 
in the diversity or the population size/ 
Q of organisms will be checked against 
ERXO^y change in the water composition. 



Water Analyses to Conduct at Each 
Site 

Do water analysis tests in accordance 
with the directions on each of the kits. 

Population Sample^ to be Made at 
Each Marah and lake Station 

You should consider taking population 
samples in places oth$r than the study 
watershed area. This information can 
then be used as a control against data 
collected from refuge sites. 

Measurements 

A. Temperature. 





B. Depth of visibility. 

The Secchi disc is lowered until it no 
longer can be seen through the water. 
The length of cord from the disc to the 
water surface is recorded . A 
homemade disc can be made from a 
large can cover 20 centimeters In 
diameter painted with alternate white 
and black quadrahts. 
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If Stain and sediment in the water do 
not fluctuate greatly, the depth of 
visibility is a reasonable indicator of 
the number of planktCn organisms 
present. Sediment, stain, and 
organisms diminish light penetration 
into the water. 

C. Weight of suspended material In 
water 

Unless the water Is severely stirred by 
waves or flood, most suspended 
material filtered from water will be 
living organisms. Algae, protozoans, 
bacteria, rotifers and crustaceans will 
be most common. 

Weigh a dry filter paper. Filter water 
in multiples of one liter until there is 
some noticeable collection of material. 
(Several minutes are required to filter 
one liter. Other work can be 
performed during this time or water 
samples can be transported to a lab for 
vacuum filtration.) Dry the filter paper 
with the collected material. Weigh, 
subtract the weight of the paper and 
record the weight of suspended 
material in terms of grams per liter. 

D. Sampling aquatic organisms 

1 . Filter one liter multiples of water 
and wash the collected material into a 
shallow dish with a small amount of 
water. Observe und^r magnification. 
Record the number of different 
species, or the>diversity, of 
organisms-both plant and animal . It 
is helpful to be able to identify the 
various organisms but not essential. 
However, the most useful study will 
require a listing of organisms 
observed. Record diversity of 
organisms and the number of liters 
sampled. Record population size for 
each species if desired. 



. -^^bl^eh Guide; Pond lUt. New 

•■;-m^(0i^.y^ Publlahlno. 

v^ij^A.Quldt te the Study of Freihwittr ' 

- '^^fBioWloy by James A, Needham and 
f Paul R; Needham. 8i*n Francisco, 
IHblden-Day, 1967. 
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: Usofut sampMng technique 
''cefej'ehces: 

Freihwater Ecology, Engiewood 
Cliffs, New Jersey, Prentice Hall, 
1972. 

Field Biology and Eeolooy\>y Allen H. 
Benton and William E. Werner, Jr., 
Minneapolis, Minnesota, Burgess 
Pubiisiiing Company, 1367. 

2. Collect one liter samples of bottom 
sediment. Wasli away sediment and 
count tlie diversify of organisms-plant 
and animal. Record the number of 
organisms and the number of liters 
sampled. Record the population size of 
6dcii species if desired . 



after the 
investigation 



After periodic samplings and analyses 
of the water have been made, look for 
any changes In diversity, In population 
size or In mineral and sediment content 
of the water. Do any of the changefs 
relate to each other in times of 
occurrence? 

Please send a copy of your data and 
your conclusions to your refuge 
manager so that he may use it to help 
determine management practices for 
the refuge. 



for information 



Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fisli and Wild- 
life Service office or the following re> 
glonai Service off Ices: 




Region i: 
Region il 



P.O. Box 3737 
Portland, 0| 97208 

P.O. Box 1^ 
Albuquerque, NIvl 87;i03 



Jenny Publishing Co. Inc. 

57 Queen Ave. So. 
Minneapolis, Minnesota 55405 
'Copyright 1975 Ait Riglits Reserved 
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Region ill Federal Building 
Ft. Snelling' 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. fvlcCormack Post 
Office and Courthouse 
Boston, (y/IA02109 

Region Vl P.O. Box 25486 

Denver Federal Center 
Denver. CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



PUBLIC USE OF PUBLIC LAND 

A questionfialfe and survey procedure 
' la used by students' to determine 
people's intent arid behavior during 
use of pubiic iands. 
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Prepared byi , 
-> U. S. Fish and Wildlife Service 

Minnesota Environmental Sciences Foundation, inc. 




Every ditlzen's decision, or lack of 
decision, in some way determines the 
y$e and the future of public lands. 

The U.S. Fish and Wildlife Service is 
this Nation's only Federal land 
manaoement agency solely responsible 
for fiisn and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 



Public use of 
public land 



A. Purpose: This activity wilt acquaint 

students with — 

1 . The uses of refuges. 

2. The recreational interests of 
the public. 

3. A technique for surveying 
public use. 

B. ObJactivM: During this activity 

the student will — 

1. Collect information using an 
interview survey technique. 

2. Graph the information to show 
patterns of responses. 

3. Describe their interpretations 
of the data. 

4. Make some recommendations 
based on their interpretations. 

C. Activity requirements: 

1 . Survey forms, clipboard and 
pencils. 

2. Map of the refuge. 



Introduction 

National Wildlife Refuges exist to be 
used by people as well as wildlife. The 
official use that may be nade of refuge 
lands is mainly in the areas of scientific 
research, education and 
wildlife-oriented recreation. 

Major recreational uses of many, 
refuges are often known to some 
^ t. However, specific information 
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Maintaining environmental harimony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable * 'balance** with the 
land and with other life, otherwise he 
will not survive, 

Service programs help people to learn 
about land and wildlife, involve them* 
selves in Interactions with the natural 
worid, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild en- 
vironment. Besides these, the Ser/ice 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a part 
of.the environment and remain the 



on the variety and frequency of uses 
and future trends is usually not 
available. 

Student teams can survey public use of 
public land by asking questions of 
people as they enter or leave the 
refuge. 

Tea^ns of three students are stationed 
at alt entrances during a selected 
period of time. Information Is collected 
from all people and vehicles entering 
or leaving the refuge by using^cooles of 
the enclosed survey sheet. 



One student asks questions of the 
people, a second records their answers 
and a third records information about 
the vehicle, weather conditions, etc. 

Selecting a Study 

It is known that public use of public 
lands increases over weekends. This 
use is probably of a different kind from 
weekday use. One of the best studies 
will compare the differences in public 
use between weekend and weekday 
during the same time of year. This will 
require one or more (preferably many) 
surveys to be conducted on Saturdays 
or Sundays and one or more 
(preferably many) surveys during the 
week. 

Another study can show the difference 
in public use with a change of season. 
This study requires one or more 
(preferably many) surveys conducted 
at each of two or more different times 
of the year. These surveys must all be 
conducted on either e weekday or a 
weekend. 

Other studies can be selected to suit 
your needs or interests. J f 



guidelines for public land management 
If citizens see value in these practices. 



background 



An Important goal of the National 
Wildlife Flefuge System Is **to promote 
harmony between man and his en- 
vironment." One way to reach this 
goal Is to allow the public to learn and 
experience on refuge lands. 

Our visitors come to a refuge for many 
reasons ~ to learn about the 
environment, to photograph animals or 




Locations for Surveys 



Identify refuge entrances on the map. 
Teams should be located at each 
entrance. Teams should start and end 
their surveying at the same previously 
arranged time. Teams must be 
equipped with survey sheets, pencils, 
and a friendly smile. Not alt people 
will respond cooperatively, but 
students should view the survey as an 
enjoyable, interesting experience to 
get the best results. 



Data 
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Surveyors - 



SIDE ONE 



Date 



SURVEY 
PUBLIC USE OF PUBLIC LAND 



Have you answered another survey today? Yes No 

(If no,) 

Would you answer a few questions about why you came to this refuge? 

What kinds of activities have you engaged in or for 
what particular reason did you come to the refuge? 



I~l Nature trail 


Huntinn 


Picnickina 


i — 1 

Snowskiina 


□ Observing wildlife 


n Snowshoeing 


□ Walking, hiking 


d] Trapping 


[H Sightseeing from car 


[U Educational 


□ Photography 


EH Scientific research 


□ Birding 


n Local resident 


CH^Berry picking 


[Z\ County maintenance 


IZ] Horseback riding 


n Business with refuge 


[""1 Boating and canoeing 


Telephone, power, etc. 


[H Fishing 


□ Other 
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SIDE TWO 



How many hours will you stay for your visit? 

How many miles did you travel to get l^ere? 

Are you here as a member of a club or organization? Yes.-- No 

What is its name? 



Are you here in connection with a school? Yes No 

Would you like some other kind of experience? Yes No 

Will you return soon? Yes___ Nn 

For what kind of experience will you return? 



Response: 

Cooperative___Reluctant__„Uncooperative 
Vehicle: 

Auto Truck Camper TrailPr 

Machinery Boat _._ 

Number of people: Adults _Cnildren 

Vehicle license (what state) 



Weather conditions: Temperature 

Wind 

Cloud cover__ 
Precipitation. 



i; plant life, td iyocanbelnd, to walk a 
;V wiidtife trail or just to visit a "quiet 
1 place." As man's. knowledge of the 
- 4 -environment becomes greater and 
I quiet places for solitude become more 



> ^^-^ "scarce, demand for use^f wildiands 
will increase. 



Most lands within the refuge system 
are set aside by anAct of Congress that 
establishes the primary objective of 
each refuge. Although there are dif- 
ferent kinds of refuges, including some 
for buffalo, eti^ or bighorn sheep, 
three-fourths of ait these lands are 
established as resting, feeding and 
nesting areas for migratory waterfowl. 

Although conserving vvildiife and the 



envirdnment are our main commit- 
ments, providing for puDlIc enjoyment 
and appreciation ot wildlife has 
become Increasingly more Important. 
By surveying the public use, public 
attitudes, and awareness bf local coni^ 
munlties concerning a refuge and its 
programs, a student may develop an 
appreciation of land use probtoms, 
Local community and even national 
pressures may change or Influence 
land use policy, The problems of ad- 
ministering lands in public trust for 
present and future generations can be 
studied. The values of wildiands and 
quiet places to a community can be 
discovered* 



Analyzing the Information 

Data can be extracted from the survey 
sheets and put into graphic form for 
easiest analysis. For example, the 
number of miles that people drive to 
reach the refuge can be described by 
concentric circles around the refuge 
located on a state map; or the data can 
be represented by a bar graph as in ;he 
example below. 



r^any comparisons can be made with 
the information: number of people 
visiting the refuge on weekends 
compared to weekdays; number of 
hunters compared to birdwatchers; 
number of camper vehicles compared . 
to hunting and fishing or non-hunting 
and fishing activities; number of 
visitors compared to weather 
conditions. 



Students should search for significant 
relationships or patterns which occur 
in the data. 



NO. OF CARS 



SUNDAY JUNE 15 




5*10 



10-20 20^30 30-40 

MILES TRAVELED 



40*50 



50*60 
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REFUGE MANAGER 




after the 
investigation 



1 . Inform refuge personne! of the 
results of your investlgetlon. Send a 
copy of the data and a summary of your 
analysis to the refuge manager. This 
information will help them plan better 
services for public use of public lands. 

2. It may be interesting for students to 
look at their leisure time activities now 
and what they might be in the future. 
Have students list their favorite 
activities and the average time they 
devote to each in a month. 



After discussing the lists, have 
students predict their future activities 
by preparing similar lists for 15, 30 and 
45 years from now. Because thinking 
into the future is not easy, some 
students may become frustrated with 
this. However, this should be a fun 
activity where vlid guessing is usually 
the rule and not the exception. 
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for information 



Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information , 
contact your local U.S. Fish and Wild- 
life Service office or the following re- 
gional Service offices: 



P.O.Box 3737 
Portland. OR 97208 

P.O. Box 1306 
Albuquerque, t^M 87103 

Federal Building 

Ft. Snelling 

Twin Cities. IS/IN 55111 



Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V JohnW. f^cCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver. CO 80225 

Alaska Area Office 

813 0 Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



WILDLIFE/WILDLANOS 
PHOTOGRAPHY 

This probe is appropriate for ele* 
mentary or secondary students. It 
emphasizes the use of simple photo- 



graphic techniques for Investigating 
the out-of-doors . Several short and 
long term projects are described. 
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1 nn Prepared by: 

i .V 4 U.S. Pish and Wildlife Service 

Minnesota Environmental Sciences Poundation, Inc. 




,^4?6very cHizen'8 decision, or lack of 
^ ' decision, }n some way determines the 
fjv< useand th@ future of public lands. ^ ^ 

the U.S. Fish'and Wildlife Service Is 
^, this Nation's only Federal land 
ItiartaQemfent agency solely responsible 
.for fish and wildlife. It Is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
. tudes that will support wise use of 
public lands. 



tvtalhtalning environmental harmony is 
a crisis concern of the Service. Man 
must cqntinuelo live in the world in 
some reasonable ''balance** with the 
land and with other life» otherwise he 
vylllnotjSUJCjjfjviB. v ; ^ . • , 

Service programs help people to^ 
about land and wildlife/invo^(e^liem- 
selves in interactions wilh the natural 
world, and enrich themselves through 
that strange aesthetic ]oy which can be 
experienced in the midst of a wild en- 
vironment. Besides these, the Service 
attempts tp make its lands a mqdel of 
environmental management. 

Quality and harmony will remain a part 
of the environment and remain the 



guldelin^for public land managem6ht . A/>f ? 
if citizeni see value in i\yi^ practices. ' 



ildlife/wildlands photography 



A. Pur^se: This activity will acquaint 

'Students with — 

1 . The value of refuges for nature 
photography. 

2. The variety of opportunities for 
using photography to investi- 
gate the environment. 

3. .Some simple photographic 
techniques. 

4. Photography n-j a means of 
communication.! 

B. Objectives: During this activity 

' students may select among the 
following activity options — 

1 . Making a pin-hole camera. 

2. Developing black and white 
film. ^ 

3. Making prints from negatives. 

4. Activity options involving 
. short-term projects. 

5. Activity options involving long- 
term projects. 

6. Using prints and/or slides in 
preparing a presentation . 



C. Activity requirements (depending 
on activity options): 

1 , Construction materials for 
Snaking a pin-hole camera. 

2. Chemijoals and other material 
for fHm and picture 
development. 
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0. Any avdildt}le camera. 

4. Special equipment (optional): 



— close-Up and telephotoJens 

— focal fcame 

— remote shutter tripping 
device ^ ' 

— construction materials for a 
bihid > ' 

5. Resources and equipment for 
preparing a photographic pre* 
sentation. 

Introduction 

The activities described in this probe 
do not require a lot of experience and 
materials.. They have been written to 
help students become familiar with 
basic photographic techniques and 
^skills. Inexpensive and reasonable 
* techniques have been emphasized. ^ 

You and your students will be able to 
choose from* among several activity 
options. Some of the activity options 
are excellent starting points .for 
students with more photographic 
experience. A brief technique sheet 
has been provided to assist you in 
darkroom techniques and the 
manufacture of a pinhole camera. 
Have fun! 

The enclosed slip sheet gives 
step-by-step directions for techniques 
which you may find useful in 
complementing the activity options. 

Some One-Trip Activities: 

A. Photograph What You Like Best 

Often when students are part of a class 
their activities are structured in a 
particular direction. 

In this activity students should be 
allowed to explore freely and 1 n ^ 
photograph whatever most attractsX J 





One way to taki a close look at a 
natural, area such as a wlidilKe refuge is 
through the lens (or viewf inder) of a 
camera. The camera mi^y be thought of 
as another kind of eye, although many 
times our own eye sees differently 
^from the camera's eye\ This is one of 
the reasons that our photographs bfte^ 
surprise us. The camera sees only what 
it Is pointed at, and Is not fnfluenced by 
sounds, feelings or thoughts. 



them. The possibilities are limitless 
and could include both natural and 
man-made subjects on the refuge. 

Once the subject has been captured on 
f llm , the student shpuld describe what 
he photographed^using another • ' 
medium such as; • ^ * 

1. Poetry-lf may be necessary to 
acquaint students with varlpus forms o 
of poetic verse «uch as free verse or 
haiku. 

2. A short paper-Describe the 
subject «nd its relationship to the 
surrounding environment. 

3. Art-A drawing may help emphasize 
that which Is particularly interesting to 
the student. ^ 

V 

B. Getting to Know art Animal , 

Before going to the refuge the student 
should select an animal that Is 
Interesting to him and found in the ' 
area. Through reading and other 
sources the student should become 
familiar with. the natural history of his 
animal. Once this is known, tihe life of 
the animal can be documented using 
photos. 

Go to the area where the animal lives, 
its habitat. Begin by taking some 
general pictures of the area from a 
distance at your eye level. TMs will 
provide information on the gross 
characteristics of the place such as 
plant types and topography. Now take 
some pictures at the animal^s eye 
level. Photograph tracks, droppings, 
evidence of feeding, resting spots, 
nesting areas and other signs of 
activity. It may be useful to consider 
close-up photography skills. These 
photos, in addition to the natural ^ 
history Information, will telj you 
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1. MAKING A PIN-HOLE CAMERA 
Materials 

a. 4- to 6-inch square box {Vz gallon 
milk carton bottom) 

b. Flat black paint 

c. Heavy aluminum foil 

d. Masking tape and black friction 
tape 

e. Sheet film (from photo store) . 

f. Needle or pin 

Procedure ^ 

Make sure your box has a tight-fitting 



cover, or make one out of construction 
paper. Decide on one side for the 
front; if it is longer th^n wide, use one 
of the shorter sides or ends. Cut a 
V2-inch diameter hole in the middle of 
the front. Next, paint the entire inside 
and outside of the box black to prevent 
transmission and reflection of light. 

Cut a circle of aluminum foil 1 Va 
inches in diameter and glueor tape it 
over the hole on the inside. Paint it 
black also (inside only). In the center 
of the foil, prick a small hole with a 
needle or pin. 

Opposite the hole fasten an H-shaped 
piece of masking tape, sticky side out, 
which will hold the film. 



Place A piece of black friction tape over 
your pin-hole until you are ready to 
take a picture. 

Load a piece of film (emulsion side 
toward the pin-hole) IN A 
COfVIPLETELY DARKENED ROOf^ 
SUCH AS A CLOSET. Tape the film to 
the inside back of the camera. 

When you decide on a subject set your 
camera down and aim it, and then 
remove the friction tape. Leave the 
camera undisturbed for several 
minutes. You may have to experiment, 
varying the time from five to thirty 
minutes. 

You can now take pictures galore! 




Procedure 







2. DEVELOPING BLACK AND 
WHITE FILM 

Materials 

a. Completely dark room 

b. ^'Daylight'* developing tank 

c. Spring-type clothes pins 

d. 'Plastic funnel 

e. Sink or pan full of water 

f. Developing tray 



g. The following chemicals (available 
at a photo store) - 




(1) Film developer 

(2) Stop bath 

(3) Acid fixer 




a. Load film into developing tank 
in complete darkness. 

b. Replace lid and turn on li{;iit. 

c. Place tank into one shallow tray and 
pour film developer into hole in lid 
until the chemical begins to overflow. 

d. Start timing process according to 
instructions on can of developer and 
turn reel once every Vi minute. 

G. After proper time for development, 
tlit unopened tank and pour developer 
back Into its jar. 

f. Pour stop bath chemical into 
unopened tank, turning reel once or 
twice. 

g. Pour stop bath back into its jar. 

h . Pour acid fixer into unopened tank, 
turning reel every Vz minute for five 
minutes. 

j. Put tank under a cold water faucet 
for Vi hour. 

k. After the film is washed, turn off 
water and add a few drops of 
"Photo-flo " 

I. Hang film up to dry using clothes 
pins. Put one on the end to keep film 
straight. 

You now have negatives ready to be 
printed. 



3. MAKING BLACK AND WHITE CONTACT PRINTS 



Materials 

a. Four trays 

b. Clear glass 100 watt white bulb 

c. Red bulb (optional) for light 
Photographtc contact print paper 

e Printing chemicals 

(1 ) Paper developer 

(2) Stop bath 

(3) Acid fixer 

(2) and (3) are the same chemicals used 
in activity 2. 
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Procedure 

a. Fill trays, each with one of the three 
chemicals. 

b. Select a negative and remove one 
piece of photographic paper. (Do not 
expose photographic paper to light.) 

c. Place between a piece of cardboard 
and clear plastic in this order: 
cardboard, paper (shiny side up), 
negative (shiny side up), clear plastic. 
Clip tightly together with a clothes pin. 

d. Expose this to the white light, at 5 
to 1 0 feet , for 5 to 20 seconds. 

e. Quickly pull out the paper and place 
face down in print developer. 

^ o : • 



f. When the image is completely 
developed, the edges of the paper will 
be black. When this happens, quickly 
transfer paper (face down) to stop bath 
for 20 seconds. 

g. Place in fixer for ten minutes. 

h. Take fourth tray and place under 
running water. Put print in for at least 
one hour. 

L Place print between paper 
towels and hang up to dry. 



You now have 
a printed photograph. 



The photograph biscqmes a perrnahdnt 
record of whathibr therid was too much 
or too tittle light, the ihtefpiay of 
shadow and light, composition and 
focus. A good photograph often in- 
voivcfs a gre^ideai oribokih 
We may wait for the sun to be just the 
right height or a cloud to pass, or for a 
day when we can best capture the 
mood of fog, snow, rain or sleet. We 
looK for patterns and wonder how we 
can capture them. We think about 
composition and what we are trying to 
do, We try early morning and late 
afternoon tight, and are willing to in- 
vestigate an area in more and some- . 
what different detail than we are 
normally accustomed. Photography 
seems to involve a lot of standing 



around aqdiboKihg. 

Perhaps if we call this "creative day* 
dreaming" we can see that this 
process the decisions Involved in 
making a picture is truiy 
educational. - 

To tell a story about the way a wildlife 
refuge works, to explore the interrela- 
tionships of plants and animals, to 
capture and communicate your < 
feelings about the refuge or a subject 
on that refuge can be as Involving, 
challenging and as much fun as any 
other kind of study of the interrelation- 
ships of the refuge and Its wildlife. It Is 
a search and exploration of the way 
things are. 



Thd ihvolvement and rd^^ can i^acl 
to new underistandlhgis and provide us 
with another way of looking at and 
thinking about refuges. It may also 
help us better understand the manner 
In whibh we are related and clarif y the 
way we want to be related to the 
environment, * 



, something about the life of the animal. 
Explore several ways of arranging the 
photos and telling the story. 

C. Looking at Natural Communities 

Communities usually consist of several 
different kinds of living things which 
influence each other in various ways. 
For instance, in a marsh community 
muskratsand cattails influence each 
other, as do shrubs and trees in a 
forest community. 

How do communities differ? What 
changes are discovered when 
comparing a marsh community and an 
upland forest community? The 
student can record some of these 
differences and changes using 
photography. Use photos to record 
evidence of community characteristics 
such as: 

1. Amount of moisture 

2. Amount of light 

3. Density of plant cover 

4. Plant species 

5. Animal species 

6. Plant/animai interactions 

To record changes within and between 
communities, the following techniques 
could be used: 

1* Photograph at different levels 

2. Photograph at points along a line 

3. Photograph at various directions 
around a particular point 

0. Studying Careers 

|g|^(^ The management of natural resources 



involves several careers. The student 
interested In exploring these careers 
will find photography a useful tool. 
Have the student select a career and 
then contact a person who could 
provide on^ite guidance. 

It is important that the student is 
prepared to communicate effectively. 
Questions and other interview 
considerations should be planned 
before the visit. See Careers, Outdoor 
Classroom Guide No. 13, for details on 
planning a career Interview. 

Working condjtions and task 
responsibilitie§^e two important 
career characterrStlcs which can be 
photographed. Perhaps it would be 
possible for the student to spend some 
time on-the-job as an assistant. 
Interview information along with 
actual on-the-job photos will provide a 
fun and meaningful introduction to any 
career. 

Some ideas for Long-Term Projects 

These projects require several visits to 
the same area over a period of weeks or 
months;students should therefore 
select study sites near their homes or 
school. 

All things change over time-the life of 
a particular animal, a community, a job 
and hopefully, our understanding of ^ 
the environment. Each of the shorter 
term projects could be improved by 
extending them over several visits. 

Select one of the short-ter/n activities 
but plan several visits over a period of 
.weeks. It will be helpful to extend the 
project over two seasons, or at least 
from the beginning to the latter part of 
one season. Make use of photography 
to help record long-term changes. 
Some of the following questions may 
help^^tii^dent get started: 



How does a particular place change 
from season to season? 

How does the life of a particular animal 
change from season to season? 

Which characteristics of a community 
change from season to season or over a 
much longer period of time? 

How do working conditions and Job 
.responsibilities change from season to 
season? Do these cHanges affect your 
ideas about the Job as a possible 
career? 

Special photographic techniques and 
equipment may be used for long-term 
projects. Although these projects 
require some training and more 
advanced equipment, a few students 
may find them more appropriate for 
their interests and experience. A few 
ideas are : 

1 . Using special close-up and 
telephoto lenses to record the 
micro-habltatt structure and behavior 
of certain plants and animals. 

2. Using remote releases and 
photoftash equipment to photograph 
wildlife at night. 

3. Using a blind to photograph the 
behavior of animals. 

The local camera shop can provide 
useful references such as booklets 
produced by the Eastman Kodak 
Company. 

Follow-up Activities 

A. Sharing the Results with Others 

After completing one or more of the 
activities, students should be 
encouraged to share their projects with 



other*' Perhaps other classed would 
like to learn about nature photography 
and some of the things the students 
. have discovered. 

v. H, ; ■ 

; P'^^'^ts were madej a collage or 
'exhibit of photos with captions cm be 
arranged to effectively relate an 

g; ..experience or story. 

/ A presentation using 35mm slides is 
; anothep way to communicate with 
smaHor targe groups. Each picture 
should make a point, draw attention or 
make a conclusion; arrange them so 
they tell the story smoothly. 

Some of the following questions may 
help students select an activity and 
also organize their thoughts for 
preparing a presentat Ion. 

1 . Which kinds of photographs would 
you rather take? Rank them from most 
liked to least liked, and why? 

«. People 

b. Wildlife 

c. iyAan«made objects 

d. Landscapes 

e. Cities 



2. Do you prefer to ihoot blick and 
white or color pictMfeSt tnd why? 

3. Do your photos oivi you (he same 
feelings and impressioni as.when you 
wefi right thitl.tikihi) the jaititiirt? 
Teii how you feit when you took that 
photograph. Tell how you feit when 
you saw the same photograph. 

4. Fill in the open«ended sentences of 
ycur choice: 

I think man takes photographs to... 

I think photographs are better than 
words because... 

I think photographs are as good as 
paintings because... 

I cannot take good pictures because. . . 

I do not think photography Is much fun 
because... 



5. In what ways would your life be 
different without photography? 

B. Picture Taking in Your 
Neighborhood 

From the skills and techniques learned 
through nature photography, students 



couiddev^lop a project about their 
neighborhood, school or community. 
Here are some ideas: 

1 . The way man uses hit habitat 

• Shelter 

• Recreation 

<• Travel tanas 
- Escape routes 

• The way he uses it differently from 
other animals 

■ His use of the environment 

> His abuse of the environment. 

2. A record of one day in the life of 

• The student 

■ The teacher 

• A community resident 

• The janitor 
•The principal. 



for information 
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Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fish and Wild- 
life Service office or the following re- 
gional Service offices: 




Region I P.O. Box 3737 

Portland, OB 97208 

Region It P.O. Box 1306 

Albuquerque, NM 87103 

Region III Federal Building 
Ft. Snelling 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide Is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 




Synopsis 

CAREERS includes job possibilities and career 

Students plan, conduct and report training in the natural resource 
results of an interview with a refuge management field, 
^employee. Information gathered 





il^very 'citizen'r> decision, or lack of 
decision, in some way determines the. 
use and the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation's only Federal land man- 
-agement agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will 'support wise use of public 
lands. 



Maintaining environrhental harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable "balance" with the 
land and with othe.r life, otherwise he 
will not survive- 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
e?(perienced in the midst of a wild 
environment. Beside this. the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



the guideline for public land manage- 
ment if citizens see value in these 
practices. 




Refuges play an important role in fish 
and wildlife management. They 
combine proper land management 
techniques with the disciplines of 
modern science and technology to 
ensure wildlife populations for the 
future. 

The range of occupations included in 
the refuge cluster of jobs is surpris- 
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areers 



A. Purpose: This activity will acquaint 
students with- 

1. Most of the resource career 
opportunities on refuge lands. 

2. Interview planning and develop- 
ment. 

3. People invQlyed in resource 
careers. 

4. A general process for exploring 
career opportunities. 

B. Objectives: During this activity 
students will— 

1. Plan and develop an interview 
^questionnaire. 

2. Cdnduct an interview with an 
employee. 

3. Report the results of the inter- 
view. 

C Activity requirements: 

Bureau employee time for partici- ' 
pating in the interviews. 

General Job Descriptions 

Although a refuge's main objective 
concerns fish and wildlife management, 
Its operations can be thought of as a 
small business. Purchases, bills and 
program activities all must eventually 
result in a product that serves the 
general public This product comes in 
the form of education, recreation and 
a diverse natural community. 

Refugo positions reflect the many 
services it maintains and produces. 
There are positions for men and 
women, some require college education 
and others require skills acquired from 
working experience with machinery. 
All have one goal— the management 
and improvement of our natural 
resources 



Although a brief description of refuge 
careers is included here, it is 
necessary to visit a refuge and talk to 
the employees to really discover what 
they do and their attitude about a 
particular job. 

A. Refuge Manager 

A refuge manager plans and super- 
vises a yearly work program on the 
refuge. These duties include mainte- 
nance and improvement of wildlife 
habitat, censusifig and regulation of 
wildlife populations, determination of 
economic and public land use. public 
relations* financial decisions and 
enforcement of laws. 



6. Soil Consorvationlst 

A soil conservationist determines 
proper techniques for land manage- 
mentforthebenefitof wildlife, prepares 
and supervisesland management plans, 
and is sometimes responsible for 
supervising the work program and 
maintenance of physical facilities such 
as fences, buildings, roads, dikes, and 
protection of the area against fire and 
trespassing. 

C. Clerk 

The refuge clerk has responsibilities 
beyond the expected routine office 
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SIDE ONE 



Outdoor Classroom Guide Number 13 

Careers 

Names 



Date 



Site. 



Job Title. 



1. Career Description:. 



2. Related Fields:. 



3. Working Conditions:. 



4. Abilities and Training:. 



5.. Satisfactions:, 



6. Attitudes:. 



4 



Inoiy wid9. Refuge employees servi as , 
^technicat advisors and must be able to { 
determine what abtion is necessary to • ii 
'protect, modify, manaige and improve^ . 
: S;0Mr country's land, water, vegetation 
g^pnd wl!|c|il%r^ur9!M ■ 

;C"S-ro'Thesi9 refuge employees offer unique 
Interview possibJIities'to the, inter-; 



«st6d studeht.:G^ihing firs^^^^^^ 



^information about jbb^escriptions, 
. fev^fp^atlsfabtibnis and its place in station ' 
...v^::. : ■■ operationsgivesthestudentl^nowledge 
T^f; ^. of job possibilities and increased 
vv ■ understanding of the refuge's role in 
natural resource management. 
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matters. She or he must maintain 
correspondence, handle inquires for 
information from the public, and keep 
accurate bookkeeping records involv- 
ing equipment inventories, purchases, 
and payroll. At times the clerk is the 
only official refuge person in the office 
and must handle visitors' inquiries 
as well as provide assistance to tours 
and student grouos. 

D. Witdiife Biologist 

The wildlife biologist will form plans 
..for organizing and carrying out field 
biology studies to make recommen* 
dations for new management programs 
and to determine effects of management 
practices on fish and wildlife popula- 
tions. Other duties include assistance 
in control of disease, predation, and 
other activities as directed. 

E. Public Use Specialist 

The public use specialist plans and 
directs all refuge recreational activi- 
ties* provides guidance and assistance 
for environmental education programs, 
and is actively involved in refuge 
' pubttcretationssuchastourStSpeaking 
engagements and communications 
media (newspaper articles, radio and 
television programs). This position 
requires creative and original thinking, 
writing and speaking abilities, and 
often artistic talents. 

F. Maintenance 

A maintenance person must be able 
to perform a variety of trade and craft 
skiHs. The work is primarily outdoors 
accomplishifig tasks related to fences, 
roads, building repairs, boat docks 
and recreational equipment. Welding, 
olumbing. masonry, carpentry, electrical 
ErJc *"^ record keeping skills are needed 




for a well-rounded maintenance 
program. 

G. Engineering Equipment Operatqr 

The operator performs a variety of 
duties in operation of heavy equipment. 
The skills include operation and care 
for equipment such as bulldozers, 
draglines, road graders, backhoe, 
truck-mounted cranes^ front-end 
loaders, etc. The work projects may 
call for road and dike construction and 
repair, excavating ditches and ponds, 
stockpiling materials, trench digging, 
timber clearing, island building and 
other similar work. 

Federal Fish Hatcheries 

Federal hatcheries are also Bureau 
property and studenu may find it 
interesting to explore this career 
field. 

Fish Hatchery Manager 

A hatchery manager plans and super- 
vises the fish rearing and distribution 
programs in addition to the station 
maintenance program at the hatchery. 
Rearing fish species on a production 
scale requires the practical application 
of fishery biology and the ability to 
diagnose and treat most of the common 
diseases of fish. Other duties include 
making financial decisions and 
public relations. 
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Pianning Your interview 

The work descriptions of refuge em- 
ployees may help you decide who you 
want to interview. A visit can be made 
as a group or as an Individual who then 
can report to his class. 

Suggestions for a worthwhile visit: 

1 . Decide who you want to interview. 

. and make an appointment by writing 
or calling the refuge. Explain why 
you would like an interview and ask 
for a definite time and day* 

2. Be on time for your visit. Take 
notes and ask questions that inter- 
est you— this is your chance to get 
first-hand information. 

3. If you plan to take pictures or use 

a tape recorder, ask for permission. 
Know how to use your equipment- 
let it be a useful tool and not a 
nuisance. 

4. Summarize your impressions and 
relate them to your host. He or she 
will apr^reciate a sincere thank you. 

5. As soon after your visit as possible, 
organize and collect your data so it 
can be useful in a report to your 
class or organization. 

Suggested Questions 

A successful career interview should 
cover the following six dimensions in- 
volved with any job. Often the 
employee will volunteer information, 
making it unnecessary to ask questions 
in each area. In any event, do not 
hesitate to ask what you want to know. 

1. Career description: 
What kind of work is involved in 

your job? 
How long have you worked at this 
iob? 



How does tWi^^ the )ur> 

^aSi-^ow idoes this jbb relate to similar 
^ ones in other natural resource 
iflencies? 



>:4$,.,Working coniditions: 
r:vyhiBr0 do you Work— indoors vs. 
outdoors? 

"5 .. ; With what other employees do you 
• ' work? 
What should a new employee 
expect for a starting salary, 
advancement possibilities and 
fringe benefits? 

4, Abilities and training: 

What preparation, background and 

training Is needed? 
What personal abilities are needed? 

5. Satisfactions: 

What would you do during a typical 
day? 

W:v|t do you enjcv the most; the 
least? 

6.. Attitude: 
What advice do you have for a 
young person who is interested 
in this work? . 

after the 
investigation 

Prepare a report for your Organization 
or class. 

Taking your information and data 
collection into consideration, notice 
that there are satisfactions as well as 
disagreeable duties which must be 
considered in refuge work as in all 
careers. How do they all add up 
to you? 

If you want additional information, 
contact your school counselor for 
information sources such as the 
Government Printing Office bulletins, 
State Department of Natural Re- 
sources, Regional Offices of the 
- U. S. Fish and Wildiife Service. Man* 
power Employment Services, Uni- 
versity Extension Services and course 
instructions at vocational-technical 
schools. 

For personal involvement, other 
Outdoor Classroom guides are avail- 
able from the refuge manager. 



for information 

Many Service land areas provide . 
designated activity sites/ Shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further Information, contact your local 
U.S. Fish and Wildlife Service 
office or the following regional 
Services offices: 




ERIC 



Developed with the assistance of: 

Donald Johansen, Coordinator 
Careers Project Co-sponsored by 
Minnesota Environmental Sciences 
Foundation, Inc. and 
Robbinsdale Area Schools, inc. 
District « 281 



Jjenny Publishing Co. Inc. 

57 Queen Ave. So. 
Minneapolis, Minnesota 55405 
^Copyright 1975 All Rights Reserved 



9o 



Region I: P.O. Box 3737 

Portland, OR 97208 

Region It P.O. Box 1306 

Albuquerque, NM 87103 

Region Hi Federal Building 
Ft. Sn^lling 
^w*n Cities. MN 55111 

Region IV 17 Executive Pk. Dr. N*" 
Atlanta, GA 3032i9 

^flegion V John W. McCormacl< Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 




1. Fish and 
Wildlife Service 




(julde 
Muitiber 



Synopsis 



ERIC 



FOREIGN LANGUAGE 

Students use language related to 
objects in a natural environment to 
learn foreign word definitions and 
sentence structure. 
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Every citizen's decision, or lack of 
decision, in some way determines the 
use and the future of public lands. 

Thi' U. S. Fish and Wildlife Service is 
this Nation s only Federal land man« 
agement agency sotety responsible 
for fish and wildlife. It is the Service's 
beliei that through education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will support wise use of public 
lands. 



Maintaining. environmehtal harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable '^balance" with the 
viand and with other life, otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them* 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



the guideline for public land manage* 
ment if citizens see value in these 
practices. ' 



background 



Why use a natural setting to teach 
foreign languages? The languages of 
most cultures are rich in words reflect- 
ing man's interest in describing nature. 
What better place to learn and use 
these words than in the natural setting. 

in this setting students can find real 
examples of the words for vocabulary 




oreign 
language 



A. Purpose: This activity will acquaint 
students with— 

1. The natural setting as a useful 
place for foreign language 
study. 

2. The natural setting as a stimu- 
lus for using their knowledge 
in a foreign language. 

6. Oblectives: During this activity 
students will— 

1 . Translate a list of words common 
to a natural setting. 

2. Use the translated list as a 
basis for labeling a map, writ- 
ing poetry, or composing short 
descriptive sentences. 

C Activity requirements: 
1. Gridded area for mapping 
2- Map of area showing trails, 
roads, etc. 

In this activity guide, students will 
translate a list of words and then use 
them in individual activities. The 
suggested vocabulary list consists of 
words commonly associated with 
natural areas. This list should bo 
changed to fit the conditions of your 
local area. Aftor translating and learn- 
imj the list, students will use it as a 
word pool for individual activities in- 
volving mapping, writing poetry and 
doscnptive composition. 

Materials 

Students will need writing paper and 
pencils 

Translating the Vocabulary List 

The suggested vocabulary list on the 
Student Data Sheet is the t)asis for the 
individual activities described later 
This list was compiled by a group of 
forergn language teachersreprosenting 
0 _ man. French, Spanish and Russian. 
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It should not be considered rigid and 
you are encouraged to modify it 
according to your program needs and 
the unique characteristics of your 
locality. If you choose not to use the 
suggested words, perhaps you and 
your students could work together in 
constructing a new one. 

It is strongly suggested that students 
translate and practice the list before 
beginning the individual activities. 
You may want to translate the words in- 
the classroom before taking the trip. 
However, students will find it 
interesting to practice them once they 
are at the natural area by trying to 
find examples of the words. 

Directions for Individual Activities 

The following activities are designed 
to make use of the vocabulary list. 
They are suggested as ideas only and 
you and your students are encouraged 
to modify or substitute others for them. 

Ubelinga Map 

An area of land has been selected and 
marked to form a grid pattern of the 
same proportion as the grid on the 
sample map and on the student data 
sheet (side 2). The "gridded" area of 
land contains a variety of habitats and 
surface features to make exploring and 
mapping an interesting experience. 
Students can translate land features to 
the data sheet and then use words 
from their list for labeling the features. 

The land surface you use may not 
necessarily look like the sample map 
because of differences in local 
features. 

Your local land manager will direct 
you to the location prepared lopJhis 
activity. 1 J j 




Sample Map 
Writing Poetry 

Some students may wish to find a 
quiet place and express their feelings 
through poetry. To help them get 
started, use several examples of simple 
poems with outdoor themes such as 
T/je Poppy F/0/cf» Some cou Id be highly 
structured such as Haiku poetry and 
others unstructured. Students could 
then be asked to write their own poem 
either focusing on the whole setting 



Data 




SIDE ONE 



Outdoor Classroom Guide Number 14 
Foreign Language 

Names — ^ 



Date 



Vocabulary List 

mushroom, 
moss- 



fox- 



beaver. 
skunks. 
fish_ 
bird.^ 



brush, 
birch™ 



cone ... 
marsh. 
soiL 



sun... 
fresh. 



spring, 
north- 
south- 



east 
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(e.g.) Translation 

mushroom__ 

moss-_^ - 



fox. 



wildflower. 
grass™__ 



raccoon, 
squirrel- 
deer 



spider. 
frog..„ 



duck, 
bush, 
fir.™ 



twig. 



water. 

pond„ 



— meadow. 

sky 

peacefuL 
moist 



- summer.. 
... west 



nest„ 
weed. 



muskrat. 
rabbit 



™ chipmunk- 
„_ snake. 
™ grasshopper. 

_ willow 

-„ tree.„_™ „ 



branch. 



seasons, 
stream __ 

forest 

wind 



beautiful. 

clear 

rocky 

fall 



SIDE TWO 

. Grid for the Mapping Activity: (1" - 25') 
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, li^^^ Pefh'apt this^xfserience Will not 

■ ;■ only holp Students learn foreign lan- 
. fluaoes,- but will also help them realize > • 
- that natural areas are useful for'a, ^ 

'">^4JteY^fi'etyt>f a^ • 




around them or one central object or 
feature. ThQy should attempt to use as 
many of 4He words on the list as 
they can. 

Das Mohnfeld 

Und auf der stillen Wiese stand 
Rings Mohn bei Mphn und unbewegt 
Und war bis an den femsten Rand 
. Der rote Teppich hingelegt. 

The Poppy Field 

And in the quiet meadow stood 
Motionless poppies all arqund. 
That stretched away to meet the 
wood 

And decked with carpet red the 
ground. 
Poem ami Translation from 
German Poetry For B.eginners 

ed. A. Watson, Bain 
St. Martin's Press 1967 

Descriptive Composition 

Some students may want to describe 
sortie features of the landscape or 
some things they f fnd by composing 
short paragraphs or sentences. Some 
examples are given below. By working 
in small groups, students can quiz 
each other on the meanings of their 
compositions. 
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Les Champignons poussent pr^s du 
marais. 

(The mushrooms are growing near 

the swamp.) , 
Des chouettes se sont applelees tout 

lanuit. ^ 
(Owls called (hooted] all night 

long.) 

Les troncos des arbres sont tordus 

par le vent. 
(The tree trunks are twisted by the 

wind.) 




•.•v-> 



la mousse g 



c/> 
O 
O 



moos 



n 



\ 



gras 



tpaba 





hierba 



i37 



\^^{Jp6n]c6 of the activity^ a 

^ more detai feci study of the results ' 
.^ji^hpiuid b© out in the classroorp 

■:.^ca\ Structure, is W^li as further , 
ii'jdeyelopmerYi of the vocabulary. 
i2.Classroom conversation in the Ian- 
;^9uage» based on what was seen in the 
niatural area, may be practiced. 

>; Prepare sentences and paragraphs for 
? ' supplementary reading which is related 
: to the class experience. This should 
help to reinforce both the sense of 
^ involvement and the word identities 
V which were part of the activity. 

Examples: 
John ^ot wet when he reached for 
the frog. 

We were hidden in the bushes. The 
^ west wind had blown the clou6s 

avyay.' , ' ' ^ / 
' Susi6 sat on the moss and fed her 
sandwich to the chipmunk' 

Das Lied der Vogel 

Wir Vogel haben's wahrlich gut, 
Wtrfliegen, htlpfen, springen; 
Wir singen frisch und wohlgemut, 
Dass Wald and Feld erkfingen. 

The Song of the Birds 
We birds have really got it good, 
We fly. we hop, we [ump; 
We sing fresh' and Gheei:fully, 
So that the wo^sds andjields resound. . 

Hoffman von pallersleben 
Translated by: 

Katharine Fournier, derman Teacher . 
North High Schpoi 
No. St. Paul, Minnesota 



for information 

Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further information, contact your local 
U.S. Fish and Wirdiite Service 
office or the following regional 
Services offices: 




Region 



P.O. Box 3737 
Portland, OR 97208 



Region II P.O. Box 1306 

Albuquerque, NM 87103 



ERIC 



Doveloped with the assistance of: 

Kenneth R'. Wagner, Chairman 
Foreign Langu*age Department 
North High School 
No. St. Paul, Minnesota 



* . Jenny Publishing Co. inc. 

. 5| Queen ^vQ. So. 
Minnefai^olis. Minnesota 55405. 
'Copyright 1975 All Rights Reserved 



t %j >j 



Region III Federal Building 
Ft. Snelling 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA<J0329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 
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local or regional Service repre- 
sentative. 
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WATERFOWL NEST STRUCTURES 

During this early spring activity, 
students investigate waterfowl nests 
to determine the number of young 
birds produced in several man-made 



nest structures. Using their data and 
information from other sources, popula- 
tion changes from one breeding season 
to the next are calculated. 




^ Prepared by: 
% 1 3 Q ^- S- Fish and Wildlife Service 

^ Minnesota Environmental Sciences Foupdatlon, Inc. 




^^Every citizen's decision, or iack of 
. decision, in some way determines the 
use and the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation's only Federal land man- 
agement agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and di- 
rect e)<perience. citizens can gain in- 
formation, understanding and attitudes' 
that will support wise use of public 
lands. 



Maintaining ehvirorimentat harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
•some reasonable "balance" with the 
land and with other life* otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, Involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



the guideline for public land manage- 
ment if citizens see value in these 
practices. 




Population Studies 

It is possible for a female meadow 
vole to produce three to four litters 
of young a year. The babies are on 
their own within four weeks; each of 
the five to nine males and females 
potentially may start their own family 
when they are only two months old. 
Although not all wildlife species are so 



Waterfowl nest 
■ structures 



A. Purpose: This activity will acquaint 
students with— 

1 . The life cycle of waterfowl 

2. Some environmental factors 
which influence that life cycle 

3. Annual population change 

4. The use of nest structures in 
waterfowl management. 

B. Objectives: During this activity 
students will— 

1. Estimate the total production of 
several nest structures 

2. Estimate how many of these birds 
will breed in the following 
spring by using data from other 
sources to determine survival to 
flight stage and survival to 

first breeding season 

3. List some environmental factors 
that influence population levels 
during specific stages of the 
life cycle. 

C. Activity requirements: 

' 1 . Active nest structures for 
waterfowl 

2. Map showing water/land bounda- 
ries and the iocations of 
several nest structures 

3. Equipment neoded for access to 
nest structures. 



introduction 

The production of young is the link 
between generations and thus life is 
really a cycle that has been pro- 
grammed to perpetuate itself. The 
health of this life cycle depends to a 
great extent on the health of the 
environment. Groups of similar organ- 
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isms (populations) are constantly 
interacting with each other and their 
environment to meet their needs. To 
begin to understand these relationships 
between populations of organisms and 
the environment, it Is important to 
start with a problem that is manageable. 

You will be investigating a very small 
population— ducklings or goslings pro- 
duced from a single nest. However, 
your data, when combined with that of 
others, will not only help answer some 
important questions but should also be 
useful to the local waterfowl manager. 

Pre-trip Planning 

You will need to consider some of the 
following tasks while planning the 
activity. 

I. Ce\itact your local Service officer. 
A. Determine the best time in the 

spring to do this activity. Late 
spring is usually best since most 
nests will have hatched and thus 
incubation disturbance will be 
minimized. 

6. Get a map showing thu land/water 
boundaries and the locations of 
several nest structures. 

C. Make arranagements for equip- 
ment, such as boats or ladders, 
needed to gain access to the 
nesting structures. 

II. Read and discuss this activity guide. 

A. Make sure you understand the 
questions on the Student Data 
Sheet. 

B. Practice the techniques that you 
will be using in the field. 

C. Form small teams (2-4 students] 
and choose the nest structure 
that each will investigate. 



A New Generation Begins 

Breeding pairs arrive on the nesting 
grounds in early spring. After courting 
and selecting a nest site, the hen 
begins egg-laying. Typically, an egg is 
laid each day until a clutch of 1 0-1 5 
eggs is produced. Then the hen. 
begins to incubate the eggs, keeping 
the temperature near 100^ F for 
about 26 days. 

Since the hen does not start incubating 
until all of the eggs have been laid, 
they will hatch at about the same time. 
The young usually stay in the nest for 
several hours after hatching. During 
this time they dry off and become 
imprinted to the hen. Now the hen must 
get her brood to water for food and 
protection. This task may be quite 
easy or very difficult, depending on the 
location of the nest. Within 10 weeks 
the brood will grow, develop and 
accomplish flight. 




r^^L^ Outdoor Classroom Guide Number 15 

L^CffMldl Waterfowl Nest Structures 

Sheet 



SIDE ONE 



•Part A 

1 . Team Number 

2. Names . 

3. Place 

4. Date . 

• Part B-Nest Structure Description 

1 . Type and number of structure . . 

2. Yes No— Used this spring by waterfowl 

If yes, probable species 

3. General condition of structure 

4. Misc^ , 

• Part C- Production of Young 

1 . Check one of the following: 

a. Eggs have hatched. 

b. _ Eggs are being incubated. 

c. Eggs are still being produced or have been 

abandoned. 

2. Total number of eggs 

3. Estimated number of young that left the nest . 

4. Misc. (unhatched eggs, dead ducklings, etc.)_ = 

5. Total production .(total number of young 

"that left all of the nests being studied). 




SIDE TWO 



0 



First Spring 



(Question 1) 

— breeding pairs 



Summer 



Fall/Winter 



Approximately 62% of the adult bree ding pairs 

will die before the second spring, leaving 



(Question 3) 

produce an 
average of 
young 



(Question 4) 

Approximately 60% of 

the young will 

die before reaching 
flight stage, 
leaving young 



Approximately 67% of 

the young will die 

before spring, leaving 
a potential of ^ 



Second Spring 



(Question 2) 

Approximately 
— breeding pairs 



(Question 5) 

Approximately 
breeding pairs 



(Question 61 

Total = breeding 

pairs 



Part D 

List some environmental factors which influence survival for each numbered part in the 
life equation (an example i^ given for each). 



(1) Number of nest 
sites 



(2 & 5) Disease 



(3) Weather 
Conditions 



(4) Predations 



•Part E 

1. How do your results compare with those from the Massachusetts study? 

2. if they differ, what are some possible reasons for the differences? 

q Based on this investigation, predict if the population Is increasing, decreasing or 
^' staying about the same? What are the limitations, of your study in being able to make 
the prediction above? 

4. To maintain a population at the same level from year to year, what must be true about: 
the number of breeding pairs? the number of young produced? the environmental factors 
Influencing survival? 



prbducilve, «ach does produce enough 
young to maintain 0 healthy and stable 
popuiatibn. 

.. Winter places h^avy stress oaindi- 
%4f4yWuaj anlrtiais due to, w 
■ " tlbn for food, and lack of sheltering 
cover. However, the surplus of young 
that are borri each spring and summer 
make up for losses from winter hard- 
ships, illness, weakness, broken bones 
and all other possible misfortunes. 

Every area of land can support only a 
certain number of each kind of animal— 
this is called its carrying capacity. 
For nearly every species, a surplus of 
individuals results in a deterioration 
of living conditions that affects the 



svdll*b48ino of the whole popuiatibn. 
Nature usually ensures that each popu- 
lation of animals his the capability 
to overproduce; the factors limiting 
actual; numbers ire> dbtermlt^ed by the. 
land's barrying capacity. 

Besides Influencing the survival of 
surplus animals, carrying capacity 
affects production. Each species has 
an established social structure. 
Territorial competition in the spring 
for nesting sites and feeding terri- 
tories limits the number of adults 
producing young. Man affects this 
' production by changing the habitat; 
making more or fewer nesting sites 
or feeding territories available. 



through the discovery of population 
factbrSi including stress and the 
number of individuals within a popula- 
tion, a stude.nt can better understand . 
'.|?is own anviripnmerit and the Vba 
of hature." this ba)anc<^ includes man 
as well as the meadow vole, this dis- . 
covery leads to questions of man's ' • 
surplus population, our own stress 
factors and the carrying capacity of the 
land for man and his activities. 





Not all of the young that hatch this 
spring will survive to flight stage. 
And of the young that survive to flight 
stage and rrygrate in late fall, only a 
fraction of them will survive to breed 
in the following spring. Those that 
survive and breed are the vital link 
from one generation to the next— they 
start the next life cycle. Productivity 
and survival are two very important 
factors to investigate. Waterfowl biolo- 
gists are concerned with these factors 
and the ways the environment affects 
them. Here are three key questions 
and some corresponding factors that 
will be considered in this activity: 

1 . How many ducklings or goslings 
hatched successfully? 
—Production. 



2. Of those that hatch, how many ' 
survive to reach the flight 
•stage? 

—Loss between hatching and 
flight. 

3. How many survive to the first 
breeding season? 

—Loss in first fall and winter. 

You and your friends can begin to help 
answer these questions by collecting 
some data on your nest structures and 
by using some additional information 
which has bean collected by waterfowl 
biologists. 

Coitectino Your Data 

• Refer to Parts A and B on the Student 
Data Sheet. 

This information is important because 
it describes what happened for each 
nest structure and can be referred to in 
future years. Use the illustrations 
in this activity guide for B-1 and ask 
for help if you need it. (If your nest 
structure has not been used this spring, 
gc^to another one or join another team). 

• Refer to Part C~ Production of Young. 




egg membrane 



If your nest structure has been used 
by a hen this spring^ you will probably 
fine one of these three possibilities: 

' . The eggs have hatched. 

2. The eggs are still being incu ' 
bated (should be warm to the 
touch). 

3. The eggs are still being pro- 
duced by the hen (a late nest 
or a second attempt) or the 
eggs have been abandoned (|his 
is difficult to determine from 
only one observation). 

If the eggs have hatched, you can 
estimate the number of ducklings or 
goslings produced by counting the 
intact egg membranes (see the 
illustration). 

If the eggs are still being incubated, 
assume that about 85% of them will 
successfully hatch and record that 
estimate. (Your local Service officer 
may tiave a more accurate hatching 
percentage for your locality.) 

After you finish question 4, get 
together with the other teams and 
determine the total productivity for all 
the nest structures investigated. 

This leads to the other two questions 
mentioned earlier: (1 ) Of those that 
hatch, how many survive to reach the 
flight stage? and (2) How many survive 
to the fi. st breeding season? To 
answer these questions we have to 
make ) of some information collect- 
ed by other investigators, Based on a 
long-term study of wood ducks in 
f^assachusetts.twowaterfowl biologists 
proposed a '*Life Equation" giving ex- 
pected production and losses from one 
spring to the next. Read this life 
equation carefully and ask for help if 
you don't understand it. 



.siOO breedih0 pairs 



produe« an 
ava^afie of 
630 young 



Summar 



Patt/Wintor 



Approximataly $2% of tha 100 adult breading pairs 
will diAiMforAtnosoGono spring, iaaving ' ■ 



Approximataty 50% of 
th e 630 young will die ^ 

before raaohing ^ ywng 

flight stage, leaving 



Approximately 67% of 
the 31S young will die 



before spring, leaving 
a potential of 



Second Spring 



Approximately 
48 breedirig pairs 



Approximately 
'52 breeding pairs 



Total- 100 breeding 
pair 



J!!|A^SACHU^^ LiF E EQUA TION 



Before you continue, answer these 
.questions: 

1. Of the 100 breeding pairs in the 
FIRST SPRING, how many survived 
to the NEXT SPRING? 

2. Of the total number of ducklings 
produced in the FIRST SPRING, how 
many breeding pairs could they form 
in the NEXT SPRING? 

3. Oothe number of breeding pairs in- 
crease, decrease, or stay about the 
same from one spring to the next? 



(Answers: (11 about 48 pairs; (2) about 
52 pairs; (3) stay about the same.) 

• Refer to Part D on the Data Sheet. 

if local information is not available, 
use the mortality percentages from 
the Massachusetts Life Equation as a 
guide for answering the questions. 

You and your friends have already 
determined total production (question 
3). Question 1 of Part D can be 
completed by simply recording one 
breeding pair for each successful nest 
in your study. Now answer questions 
2, 4, 5 and 6. 

• Refer to Part E on the Data Sheet. 

Draw conclusions from the data you 
have collected. Use the questions as 
a guide. 

after the 
investigation 

Could you construct a "Life Equation" 
lor humans? {Ask- your local life- 
insurance agent for holp ) 

Would the human life equation differ 
from the wood duck lifu equation? 
How? Compare tho environmental 
influences affecting Man with those 
affecting other organisms. 

How could you improve your local 
environment for waterfowl? For other 
wildlife species? 

Here is a suggestion: Erect some nest 
structures in a suitable place and 

O / their use. Ask for information 
ER^O^r local service officer. 




for information 



Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further information, contact your local 
U.S. Fish and Wildlife Service 
office or the following regional 
Service offices: 



Jenny Publishing Co. inc. 

57 Queen Ave. So. 
Minneapolis, Minnesota 55405 
^Copyright 1975 All Rights Reserved 



Region I P.O. BoxJ3737 

Portland, OR 97208 

Region II P.O.Box13CS 

Albuquerque, NM 87103 

Region Ml Federal Building 
Ft. Sneiling 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V JohnW. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



FiRE ECOLOGY 

Direct experience with fire and its 
effect on natural environments enables 
students to determine how fire can be 
used as a management tool. 




Prepared by: 
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i environmental 




Every citizen's decision, or lack of 
decision, in some way determines the 
use and the future of public lands. 

the U. S. Fish and Wildlife Service is 
this Nation's only Federal land man- 
agement agency solely responsible 
for fish and wildlife, ft is the Service's 
belief that through education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will support wise use of public . 
lands. 



Maintaining environmental harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
.some reasonable "balance" with the 
land and with other life, otherwise he 
will not survive, 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in Interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



' the guideline for public land manage- 1% 
ment if citizens sea value in these 
practices. . ;^ 



background 



Prairie fires were feared by almost 
every pioneer. Each autumn and 
spring, fires set by lightning and man 
would leave a path of ash, grass stubs, 
and scattered livestock. 

For years many agencies and indivi- 
duals felt that fire had only disastrous 
effects on the land and especially on 
wildlife populations. With increased 



f 



ire 

ecology 
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A. Purpose: This activity will 
acquaint students with— 

1. Some safe procedures for start- 
ing and controlling fire. 

2. Factors which influence fire 
such as; 

a amount of fuel 

b. type of f u6l 

c. moisture content 

d. relative humidity 

e. wind 

f. other climatic conditions. 

3. Some effects of fire on 
vegetation. 

4. The use of fire as a management 
tool. 

B. Oblectlves: During this activity 
students will— 

1 . Discuss how to control a pre- 
scribed fire. 

2. Discuss some characteristics 
of fire spread and temperature 
in different locations: open 
marsh, grassland, hardwood 
forest, coniferous forest and 
mixed forest condition. 

3. Investigate the effects of fire 
on diversity and growth patterns 
of vegetation by comparing a 
burn plot and a control plot. 

C. Activity Requirements: 

1. Study plots: burn plots with 
known fire histories and control 
plots. 

2. Materials for mapping the study 
plots: maps of the area to be 
studied and aerial photographs 
if available. 



Introduction 

Many factors affect the vegetation and 
associated animals that inhabit a given 
area. Plants provide the required 
energy source for animals to survive. 
The type of plant cover fqund in a 
given location is directly related to the 
soils, climatic conditions, and natural 
and man-influenced forces that 
«ffect change. 

One of the most powerful natural or 
man-caused effects on vegetation 
patterns is that of fire. It has been 
estimated that at one time, prairies 
occupied more than a billion acres of 
the North American continent. Exten- 
sive grasslands and prairie habitats 
provided desirable conditions for 
millions of buffalo, antelope and other 
grazing animals. Fires were an impor- 
tant determinant in the maintenance of 
prairie habitat. 

Many forested areas are also affected 
by fire, although significant and 
observable changes may not be visible 
for hundreds of years. Ecologists tell 
us that the redwoods of California 
would not be as abundant today had 
it not been for fire. 

Likewise, fires that burn over wetland 
areas influence plant communities and 
animal associations. Control of willow 
growth in wetland areas is essential if 
certain species of waterfowl are 
desired. A technique utilized on many* 
refuges is burning marsh areas to 
control extensive willow growth. 

Uncontrolled fire can be very danger- 
ous to human life and property. 
However, under controlled and 
thoroughly managed conditions, fire is 
a valuable tool for the land manager. 



Planning the Activity 

When planning this activity, contact 
the refuge manager for information 
and assistance. Be certain to ask about 
the availability of suitable study plots 
for discussing a burn and for fire 
effect comparisons. 

Students should work in teams of 
three to five. Each team should be 
thoroughly familiar with the objectives 
and data collection techniques In this 
activity. 

Activity Procedure 

This lesson is designed to allow the 
student to investigate and learn about 
the use of fire as a management tool. 
In the first part of the activity a few 
basic concepts relative to fire behavior 
will be examined. Due to the safety ^ 
hazards of involving students in 
conducting a burn, the major factors of 
starting and controlling afire will be 
discussed. After discussing and ob- 
serving a burned area, students will 
investigate the effects of fire on 
vegetation by comparing a burned 
area with a control area. Vegetative 
sampling can be conducted in the 
summer and winter if the ground has 
less than 6 inches of snow cover. 

Discussion of a Controlled Burn 

Three key ingredients are necessary in 
order to have a fire. They are heat, 
Qir^ndfueL By controlling the 
supply of one or more of these three 
elements, a fire can be controlled. Air 
is probably the most abundant 
ingredient, with fuel being next, and a 
source of heat being last. 
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SIDE ONE 



Date - 

Place 



Mapping the Plots 

A. Control plot (unburned} 

1. Location! 

2. Dimensions: ' 

3. Land-use history: , 

4. Average depth of litter: 

5. Evidence of wildlife use: . . . 

6. Sketch the plot— use vegetation symbols and show mapping lanes: 




grasses 




nonwoody 
herbaceous 
plants 





woody shrubs 
and 
trees 
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SIDE TWO 
B. Burn plot 

t. Location: 

2. Dimensions:.™ 

3. Land-use history:__. 



Average depth of litter: „ 
S. Evidence of wildlife use: 



6. Sketcli the plot— use vegetation symbols and show mapping 
lanes: 



/i///Miiiin>/»^ 

grasses 



nonwoody 
herbaceous 
plants 




woorfy shrubs 
and 
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St- 



■ ■' In-f Jf# behavior, cbhtro! 
techniques, and yenerai ecoloQicai 
'^i.tudiiss being 0ublisheci. it is now 
. riaoognlzed that Htq is a valuable 
management tool. 

d'ii6 main advantage of tiro over other 
management tools, such as mechanical 
removal or spraying of undesirable 
vegetation, Is that fire is natural and 
does not have unexpected secondary 
. effects on the environment. It is 
also less expensive- 

liy studying fire as a land management 
foot, students learn that fire can main- 
tain a healthy stand of nativo grass, 
modify species composition, control 



■ki mJB ..all PlJ^ ^jli 1^ 



undeslrabliE^ species and tnairitain early 
succersidnai stages of vegdtation that 
increase th? land's wildlife values. 

Some Geologists are suggesting that 
fires in certain • wllderhess" areas 
should be allowed to burn uncon- 
trolled- Others say that fire should 
always be controlled and not used as a 
management toot. Before final conclu- 
sions are reached, it will be necessary 
to gather additional facts anc^^ 
experience. 




It is much easier to start a fire with 
dry grass: than with small '^wigs— with a 
hotter kindling temperature, a fire can 
be started with greater ease The drier 
the plant material to be burned, 
the easier it is to get a fire started. 
In some regions of our country, fires 
occur more frequently in spring and 
fan. and in other regions in the summer 
months when air temperature is high 
and humidity and fuel moisture is low. 

Ask the manager to explain the con- 
trolled burning program on the refuge. 
Discuss their management objectives 
and how the effects of fire are 
assessed. Some important factors are 
listed below.. It will be helpful to refer 
to the following during the discussion. 

1. relative humidity 

2. wind velocity 

3. weather conditions 

4. ground temperature during the 
fire— surface and sub-surface 

5. air temoerature 

6. relative fuel moisture 

7. fuel type and amount (e.g. 
grass, cattails, small twigs, 
forest understory. etc.) 

8. description of fire, rate of 
burning, etc. 

9. effect on wildlife 

Encourage students to discuss their 
Questions and ideas. Following are 
some common questions: 

1 . Could a fast-moving fire have about 
the same effect on an area as a 
slow-moving, cool fire? Why? 

2. After a fire has burned an area, 
describe some possible effects on 

Q insects and other animal life. 
ERJC Would burrowing animals be 
harmed? 



3. Could you tell by looking at the 
burned area whether the vegetative 
material is dead? 

4. Describe what you think an area 
would look like one month from the 
day of the fire. 

Comparing Burned and 
Unburned Plots 

If there are burn plots with known burn 
histories available, some comparisons 
can. be made with unburned are-^s 
(control plots}. Using a mapping 
technique, students can contrast vege- 
tation diversity and patterns, amount of 
litter and wildlife use fouhd in each 
area. If regularly burned plots are 
available, a record of the long-term 
effects of fire on plant succession 
can be mapped. 

The study plots should be divided into 
mapping lanes 50-100 feet wide. Each 
team should record the diversity of 
vegetation types and growth patterns 



by using symbols similar to those 
illustrated on the Student Data Sheet 
The average litter depth for each lane 
should also be recorded by taking 
several measuremonts. Use the Data 
Sheet for recording this information. 

Using the Data 

Once each lane has been mapped, a 
composite map should be assembled 
for the entire plot. The composite 
maps showing the vegetation diver* . 
sity and growth pattern records for 
the plots will be useful for future 
comparisons. Copies should be given 
to the refuge manager. 

Based on the maps of the two plots, 
contrast any differences in plant 
species composition, density' and 
growth patterns. Contrast wildlife use 
of the two areas. Are there differ- 
ences in the availability of wildlife 
food and cover? 



Mapping Lanes 





Mapping Lanes 

.so to ICO ft. wide 



',Y'|''V,"/''" 

.U.I,™ ,1"'!,' 



'i|M«>^ -"-W. 



\ 

7> 




Unburned Plot 



Burned Plot 



?:Mrinu^illy or at other timo Intervals, 
^ivcemap the vegetation and describe 
^Hwitdiife associations by the same 

llf possible over a long period of time. ; 
'^j'aidiacent plots may be burned at inters 
v> vvals of one, five or ten years to 
• provide a series of artificial succession 
;> stages froni which future classes might 
r^benefit. Perhaps students may be 
; interested in assisting refuge 
' personnel in establishing a series of 
study plots. 



for information 

Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further information, contact your local 
U.S. Fish and Wildlife Service 
office or the following regional 
Service offices: 




Jenny Publishing Co. Inc. 

57 QiiGon Ave, So, 
Minneapolis, Minnesota 55405 
^Copyright 1975 All Riyhts Reserved 



Region I P.O. Box 3737 

Portland, OR 97208 

Region II P.O. Box 1306 

Albuquerque, Nfvl 87103 

Region III Federal Building 
Ft. Snelling 
Twin Cities, MN 55111 

Region IV 17 Executive Pk. Dr. N£ 
Atlanta, GA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver. CO 80225 
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Alaska Area Office 

813 D Street 
Anchorage^ AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



MUSKRATS maps and Additional data, some 

During this investigation students map interesting marsli relationsliips 
a portion of marsh showing the loca- are uncovered, 
tlons of dense cattail stands, open 
areas and muskrat houses. Using these 
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Prepared by: 
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^environmental 
goals 

; ' Every c^ti^en's decision, or lack of 
decision* in some way cJetermihes the 
use ahd the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation's only Fecteral land man- 
agement agpncy solely responsible 
for fish and wildlife. It is the Service s 
belief that throuqh education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will support wise use of public 



lands. 



Maintaining^environmenfal harmony is 
a crisis cortcern of the Service. Man 
must continue to live in the world in 
some reasonable ''balance* with the ^ 
land and with other life, otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experioncod in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and rernain 



the guideline for public land rfianage- 
ment if citizens see value in these 
practices. 



background ; 

It is possible for a female meadow vole 
to produce three to foyr litters of 
young a youi . The babies are on their 
own within four weeks; each of the five 
to nine males and females potentially 
may start their own family when they 
are only two months old. Although not 
ail wildlife species are so productive, 
each does produce enough young to , 
maintain a healthy and stable 




uskrats 



A. Purpose: This activity will acquaint 
students with— 

1 . The life history of the muskrati 

2. Some environmental factors 
which influence muskrat 
productivity ^nd suryival. 

3. Some influences muskrats have 
on the environment. 

4. Some of the relationships be- 
tween man's activities and 
muskrat survival. 

B. Objectives: During this activity 
students wijj— 

1 . Map the locations of muskrat 
houses, cattail stands and open 
areas in a designated part of 
the marsh. 

2. Make comparisons between: 

a. density of muskrat houses 

b. density of cattail stands 

c. amount of open area 

3. Offer some explanations for the 
results of the comparisons. 

4 Open a muskrat house to deter- 
mine some food sources for the 
muskrat and to describe the 
composition and interior of the 
l)ouse. 

C Activity roquiroments: 

1 An area of rnarsh marked to form 
a grid system for mapping. 

2 The tools needed to open a 

muskrat house 

Introduction 

It «s winter m the marsh The marsh 
wrens, swamp sparrows, redwinged 

ERIC 



blackbirds, ducks and g'eese have been 
gone for several weeks. Some of the 
prominent features of the winter marsh 
are dense cattails, open areas now 
frozen over and the large m6und-like 
muskrat houses. 

Conspicuous plants in most marshes 
are the cattails. Clouds of their tiny ' 
wind-borne seeds scatter everywhere 
as one trudges among them. Some- ' 
times called flags; cattails propagate 
by underground stems or rhizornes. In 
fact if growth is not controlled, cattails 
may cover the entire marsh thereby 
eliminating all open water areas and 
hastening the'change of the marsh to a 
gras'sy meadow commjjnity. 

Among the cattails and open areas are 
large, frozen mounds. These hollow 
mounds or lodges are built by a cqifw^*-^ 
mon marsh inhabitant, the muskrat! 
This small, furry vegetarian is able to 
survive the winter months by fashion- 
ing underwater passageways under the 
ice from the lodge to collect food. 
Depending on geographic location, 
muskrats breed several times during 
the year, producing four to eight young 
per litter. Thus muskrats have a high * 
potential for rapid population growth. 

Cattails, open areas and muskrat V 
•houses form an interesting pattern. ^ 
Some relationships of this pattern will 
be investigated by,mapping these 
prominent ^gati^res of the marsh. 

Pre-trip Planning 

Some planning is necessary before 
arriving at the study site. 

1 . Confact the refuge manager and 
make arrangements for this activity. 
He will be able to help you with the 
planning and possibly provide 



assistance and some equipment. 

2. Make sure that the students under- 
stand thjp process of laying o\jt the ^' 
mapping ^^r^es,*rT1apping the physical' 
features ahd recordifT&4h^/data. . 

3. Since this is a winter-time activity 
requiring up to thr«e hours, make 
sure students are clothed properly. 

Estabtlshlhg the Mapping Lanes . 

Choose an area of the marsh that con- 
tains dense cattail stands, open areas 
and several muskrat houses. Minimize 
the danger by selecting a shallow area 
with a safe ice cover. As you plan your 
study sites, refer to the illustration 
^below. 

Students should begin by placing 
markers at regular intervals along.one- - 
side to form a base line. The distance 
between markers depends oh the area 
that a small team can easily map, 
perhaps 50foot or 100-foot intervals 
j/vould be appropriate. While the 
students are laying out the base-line 
markers, each^hould practice pading 
and determine his length of stride. For 
example, if it takes 20 paces for a 50 
foot distance, the length of a stride is • 

SOfeeL.^ 2.5 feet. 
20 paces 

Once the base line has been es- 
tablished, a corresponding row of , 
markers fnust be placed out in the 
marsh. Students can establish this row 
by pacing a given distance into the 
marsh and tying markers to cattail 
clumps. Compasses would be handy 
here to keep the mapping lanes 
straight and uniform. These two rows 
of markers will establish mapping lanes 
for the area. 



Data 
Sheet 
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Muskrats 

Names 

SIDE ONE 



Date. 

Part 



A 



1. Mapping Lane number 

2. Label the mapping grid, giving 
distances between markers 



, and lengths of mapping lanes 

3. Sketch the physical features on these mapping lanes: 



SIDE TWO 



B 



Part ml0 Association chart 



Which two features are closely associated with each other? 



Give some reasons for your answer for number 1 above. What are 
the houses made of? What do you think muskrats eat? 



Opening a Muskrat House (optional) 

Sketch a cross-section of a muskrat house. 



1 ^ ^ 

What is it made of? 



Are there food plants inside? 



Are there any signs that it is being used? 
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J; Winter places heavy stress on indivi- 
dual arjimais due to weather, com- 
petition for food, and lack of sheltering 
cpyer.^ However, the surplus of young 
[? thM are^^^^^ spring and summeir 
make up for losses from winter 
hardships, illness, weakness, broken 
bones and all oth.er possible 
misfortunes. 

Every area of land can support only a 
certain number of each kind of animal 
—this is called its carrying capacity. 
For nearly every species, a surplus of 
individuals results in a.deteridration 
of living conditions that affects the 



weij-belngpfthe 
Naturg usUaity ehiurefs each 
population of ahirn^li has the capabil-^ 
ity to overproduce. The factors limiting 
actual hurhtjers are determined by the 
.land!^.car;ryir^ . . " i 

Besides influencing the survival of 
surplus animals^ carrying capacity 
affects production. Each species has 
an established social structure. 
Territorial competition in the spring 
for nesting sites and feeding terrl'* 
tories limits the number of adults 
producing young. Man affects this 
production by changing the habitat 
and making more or fewer nesting sites 
or feeding territories available. 



'iThrpugh the discovery of population • 
factors.'InclUdlng stress and the num- 
ber of individuals within a population, a 
studeot can better understand his<)wn 
environment and the VbalSnce of 

^,in€rtur6^'^Thisbal^^^ 

' well as the nieadovi/ vote; This'diis;^ 
covery leads to questions of man's 
surplus population, our own stress 
factors and the carrying capacity of the 
land for man and his activities. 




Mapping 

Students should form small mapping 
teams (2-4 students), and each team 
should be assigned one or more map- 
ping lanes. One student should be the 
recov'd'3r and sketch the features as 
they are encountered. The other 
students provide distances from the 
base line and other pertinont dimen- 
sions of each feature. Remember, the 
three most important features are the 
locations and dimensions of cattail 
stands, muskrat houses and open 
areas. As an example, lane two in the 
illustration shows the location of a 
muskrat house about 100 teet from the 
base line The house is surrounded by 
cattails except for a 10 to 15-foot 
open area immediately around the 
house. Students should also be 
encouraged to note other observations 



such as animal tracks, sightings, etc. 
All of this intormation should be 
recorded in Part A on the Student Data 
Sheet. 

After finishing the mapping activity, 
each team should answer the questions 
in Part B on the Data Sheet. 

Part B 

The association chart below Is a useful 
technique for identifying relationships 
between variables. In this investiga- 
tion, the variables are the three 
physical features which you mapped— 
dense cattails, open areas and muskrat 
houses. 





Fill in the chart by starting at letter 
A (dense cattails) and proceed horizon- 
tally across the chart. If two vari- 
ables are closely associated with each 
other, put a + in the box; if they are 
not, put a - in the box. As an example, 
for A (skip the first box because it's 
the same variable), dense cattails are 
not associated with open areas; therc^ 
fore a-is placed in that box. Fill in 
the ottier boxes and then answer the 
questions. 





ASSOCIATION CHART 


Dense 
Cattails 


Open 
Areas 


Muskrat 
Houses 


Dense 
A. Cattails 








Open 
B. Areas 




X 




Muskrat 
C. Houses 






X 



Tart C«-< Opening a Muskrat Housn 
(Optional) 

This part of the activity is optional, 
depending on the abundance of houses 
in your locality. The refuge manager 
can help make this decision. If a house 
is opened properly and all the 
materials art"^ replaced, this wilt not be 
harmful to the inhabitants. Students 
can gain some additional information 
from this activity and should answer 
the questions in Part C on the 
Data Sheet. 



/ ft/ 



after the 




• '•• I- vy:. . 



■ 1. Each team 8h6uW€6ntHbUteits;:..,;7>^> ^ • ,.' .■ .■■:■■.■<,.,:■ . •vv./vi^.. ^^x,i:,w.«'M-''^v;^.v ..y■v^..:..;^.;.:...,5;^r . 
:-informatlon'to form a composite:^)-- ^^-^ ■ S:'':ma:;^'K^'^'V:'''^^^ 

-:*>iDncethecomposite;maip iscom- ■ . ... 

3^part, B iob: tHe:C>ata ,Sh^^^ 
.l:;;?;i:iOifferences In Interpretation among 

' .;vr"??J'1'N,.-t'aaf^^ ■ ■ ^ ... 

.4%i;2..Consider th© following description 

cattails, muskrats and ducks. . • 



for information 



ill Cattails, muskrats and ducks do not 
• seem to have much in common. How- 
: .: .ever, they are involved in a very real 
.. Interrelationship, one which is 

essential to each. Muskrats use cattails 
. for building materials and for food^ at 
•; the same time they help propagate the 
; cattails. New plants get started when 
; the muskrats' food gathering activities 
.; disperse tuber fragments throughout 
the marsh. Young ducks and geese 
depend on cattail cover for protection 
and for the associated food source of 
insect life. Adult mallards, teal and 
other waterfowl prefer open water with 
cattail and other vegetation clumps 
and a pondweed diet. Thus a balanoe 
>■ must exist between opfen water and 
cattail; the muskrat is the natural 
oontrol. To upset this system jeopar- 
dizes the integrity of the marsh and. 
ultimately . all its plant and animal 
species. 

What coufd happen if the muskrat 
population is too low? Too high? 

3. If each muskrat house contains an 
average of five muskrats. how many 
Jive in the area mapped in your 

- - ^tudy? Is th9 population high, low. 
or In between? Contact the refuge 
manager and find out how the musk- 

^ rat population is managed. If trapping 
is used, some of the students may 
^ want to accompany one of the local 
trappers while he is tendinq his 
lines or perhaps he would visit 
with the €?ntire class. The manager 
could help you organize this activity. 
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Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and iihiited equipment 
for your use. For trip reservations and 
further information, contact your local 
U.S. Fish and Wildlife 8ervic0 
office or the following regional 
Services offices; 




Region 
Region II 



P.O. Box 3737 
Portland, OR 97208 

P.O. 80x1306 
Albuquerque, NM 87103 



Jenny Publishing Co. Inc. 

57 Queen Ave. So. 
Minneapolis. Minnesota 55405 
Copyright 1975 All Rights Reserved 
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Region III Federal Building 
Ft. Snelling 
Twin Cities. MN 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



WETLANDS AND WILDLIFE 

Students isurvey wetland areas on 



in relation to their effects on wildlife. 
This experience is then applied to 



Service property by using mapping and wetland areas in the students' 
inventory techniques. Water control community, 
and land use practices are evaluated 
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Prepared by: 

U. S. Fish and Wildlife Service 

Minnesota Envfronmentat Sciences Foundation, Inc. 




:^^yfiry citUen's decision, or lack of 
;t:^:;!icldcisi6n; in some way dGtermines the 
luse and the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation's only Federal land man- 
agement agency solely responsible 
for fish and wildlife. It is the Service s 
belief that through education and di- 
rect experience; citizens can gain in- 
formation, understanding and attitudes 
that win support wise use of public 
lands. 



Wainfaininia^^'envii'drime^^^^ is 
a crisis concern of the Service* Man 
triust continue to live in the world in 
some reasonable ^'balance" with the 
land and with other life, otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them** 
selves in interactiohs with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make tts lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



it* 



the guideline for public land manage* 
ment if citizens see value in these 
^practices. . , 

background 

A watershed is an area of lancj from 
.which water flows through a co^mmon 
outiet. The entire earth is a water- ' 
shed, as is the Mississippi River Valley 
and its tributaries. The upstream water 
source flows to a lower area or valley 
called a floodplain, and then finally to 
the ocean. 

Man's activities often alter this 



.'■pi 



lAfetland&and 

" wildlife 



A. Purpose: This activity will acquaint 
students with— 

1 . The use of maps. 

2. Wetlands and their importance 
for wildlife. 

3. The relationships between water 
management practices and wild- 
life survival. 

B. Oblectives: During this activity 
students will— 

1 . Use and construct a map to 
illustrate: 

a. wetland drainage areas 

b. wetland cover characteris- 
tics for wildlife 

2. Identify and* map the water 
management areas and control 
structures. 

3. Assess the management prac- 
tices in relation to their value for 
wildlife needs. 

4. Survey and assess local commun- 
ity wetland areas for wildlife 
potential. 

C Activity requirements: 

1. Map of Service property showing 
wetland areas 

2. Mapping matorials. 

3- Information and activity assis- 
tance from tho refuge 
manager on: 

a. water control structures and 
wetland management practices 

b assessing wetland cover 
characteristics for certain 
local wildlife species 

O 
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Introduction 

The lives of numerous wildlife species 
•f»' intricately linked to wetland 
areas— marshes, sloughs, ponds, 
swamps, coastal estuaries, river and 
creek bottoms. These water-plant 
^^communities provide wildlife with their 
essential life support requirements- 
cover for protection and food and 
home sites for breeding. 

Local land use and water control prac- 
tices determine the health and quality 
of wetland wildlife communities. How 
do land use and water contro^prac- 
tices influence wetlands in your 
community? 

In the first part of this activity. 
Service properties serve as a model 
for wetland management practices 
that benefit wildlife. Students use 
mapping and a cover inventory system 
to become familiar with these 
practices. 

Although Service properties and local 
communities are managed for different 
purposes some Service management 
practices can be applied in order to 
support and benefit wildlife in the 
community. Thus in the second part 
of this activity, students apply the 
information and techniques from the 
first activity section to assess the 
wetland wildlife areas in their own 
community. Perhaps this can lead to 
active student involvement in improv- 
ing local wetland wildlife conditions. 

Pro-trip Planning 

The first part of this activity involving a 
trip to a Service-managed wetland area 
is the basis for student assc-5i*sment of 
wetland wildlife areas i^ ^neir own 
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community. This will involve mapping 
techniques, evaluating wetland habitat 
characteristics for wildlife, and 
gaining an understanding of the 
effects of wetland management 
practices on wildlife habitat. 

Contact the refuge manager for 
maps and other information several 
days before taking the trip. Students 
should be familiar with the maps of the 
wetland areas and the^ wildlife species 
to be studied in these areas. At this 
time it would also be helpful for stu- 
dents to identify community wetland 
areas they plan to investigate. This will 
bring up questions which can be 
explored through Service personnel 
during the trip. 

Activity Procedure 

In order to tielp the students relate 
^their experiences from Service pro- 
erty to the community, wetland wildlife 
• species that are common to both areas 
should be emphasized. Some basic 
understanding of the natural history 
and requirements of these species 
before beginning the field activity 
will be helpful. 

Part One- Service Property Survey 

Several types of wetland areas and 
^ater control practices may be avail- 
able. The refuge manager should 
provide maps of the entire area to be 
used by students as an orientation 
reference. A survey could be accom- 
plished on foot or via a bus tour, 
depending on the size of the area. It 
< may be helpful to the students to have 
a refuge employee accompany them 
during the activity, but not necessary. 
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Part Two 

After evaluation of several wetland wildlife areas in your 
community, consider these questions: 

1. Which wetland areas offer good to excellent cover for 
wildlife and which do not? 



2. List water control and land use practices that seem to 
be beneficial to wildlife and those that seem to be 
harmful. 



3. Do the results of the investigations show that your 

as an important part of the 

environment? 



4. Predict whether the abundance of wildlife in the community 
Will increase, decrease or stay about the same in the 
future. 



5. Should future community development consider affects on 
wildlife or consider alternate sites for construction? 
Discuss long-term versus short-term benefits. 



Data 
Sheet 



Outdoor Classroom Guide Number 18 
Wetlands and Wildlife 

Names 



SIDE ONE 



Date. 
Place 



Part One 

A. List the species of wildlife that are to be emphasized. 



B. On your map identify and label: 

1. Water inlet and outie^and direction of flow. 
What is the source of the water? 
Into what water system does it drain? 



2. Water control structures and areas such as dikes, ditches, 
spillways, dams, impoundments, etc. 

Describe the use of these structures for wetland wildlife 
management of the species listed above. 



3. Good cover areas for the wildlife species listed above. 

For each wildlife species briefly describe what would constitute 
poor cover, good cover and excellent cover. Consider food, 
protection and breeding sites in your descriptions. 
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-"^M-' A^ten -wheh these cfilinpes^are for 
l?|^.&;maH'6 b^n aiueh as dams for water 
• :,'|f Mstorage or , 



Side through loss and destruction of 
their habitat. 

Alt life depends on water for its 
existence. Through wetland studies a 
student will learn how mart inust 
cohsider.wildlife when planning water- 
flow manipulations. He may then 
understand that any resulting change 
of natural conditions affects man as 
well as wildlife. 



fvyitdlife; refuges and 
tiori bri69is off6:r cl^^ 
■ to see waterfowl: (and bther wildlife) 




Using the Student Data Sheet as a 
guide, each student should: (1) label 
and identify water inlets, outlets and 
directions of flow; (2) label and 
identify water control structures and 
areas, and (3) label and identify good 
cover areas for the wildlife species 
being emphasized. See the illustration 
oT a sample map. 
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;|:Students will be sble to establish the 
|basis of ai cover Inventory system to be 
t;^usedi in P^rt ;rwo by study information 
:^59n(i refer^ces.^ri^^ld0d by the. 
^gService. 

vf^iit Two-^Locil Community 
r^'^^fProm Part One students shoutdt (1 ) be 

familiar with some common local wild- 
Ji^ltfe species;;C2) be able to map a 

wetland area; (3) be able to identify 
- some water control structures and 
^ practices, and (4) be able to use their 

wildlife cover descriptions to inven- - 

tory other areas. These become the 
' basis for evaluating wetland-wildlife 

conditions in the local community. 

Perhaps individual students or small 
study teams could be responsible for 
certain wetland areas in the commun- 
ity. They should follow the same 
procedures used in Part One. Once 
several areas have been evaluated, 
students should present and discuss 
Ihe results of their investigations. The 
questions on part two of the data sheet 
should be considered. 



for information 



Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further. Information, contact your local 
U.S. Fish and Wildlife Service 
office or the following regional 
Service offices: 



after the 
investigation 



Talk to local citizens who own wetlands 
or land adjacent to wetlands about 
projects that would benefit wildlife on 
their land. 

Present the results of your investiga- 
tion to local government officials and 
ask for assistance in improving some 
wetland areas for wildlife. 

Find information about federal or state 
programs and grants that assist a 
private landowner with land manage- 
ment practices that benefit wildlife. 
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Region I 



Region II 



Region III 



Region IV 



Region V 



Region VI 



P.O. Box 3737 
Portland. OR 97208 

P.O. Box 1308 
Albuquerque, NM 87103 

Federal Building 

Ft. Snelling 

Twin Cities. MN 55111 



17 Executive Pk. Dr. 
Atlanta, GA 30329 



NE 



John W. McCormack Post 
Office and Courthouse 
Boston, MA 02109 

P.O. Box 25486 
Denver Federal Center 
Denver, CO 80225 



Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one ot 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 

FISH POPULATIONS programs and are assisted by Federal 

This early summer activity involves the fisheries personnel. 
Investigation of some characteristics 
of fish populations. Students become 
acquainted with fish hatchery 




iefi#iix>hmental 

i'goals. ■ „ 

Every citizen's decision, or lack of 
W xiecision, in someway determines tfMS 
%^ use and the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation s only Federal land man- 
agement agencvt.solely responsible 
for fish and wildlife. It is the Service's 
' belief that through education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will support wise use of public 
lands. 



' Maihiaihih^ e^^ Harmony is 

a crisis concern of the Service. Man 
must continue to live in the worid in 
some reasonable '^balance" with the 
land and with other life, otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in Interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



thei gUfdeline'foY p^^^^ land tiiarikQU* * 
ment if citizens see valup in these 
practices. 



background 



Every pond Has a specific carrying 
capacity that determines the maximum 
pounds of fish the pond can support. . 
The more fertile the pond» the more 
fish it will yield. 

This pond may contain several species, 
including small fish that feed mainly 
on algae and insects (bluegill) and 
large predatory fishes (bass). If the 



f, 



j^ulations 



A. Purpose: This activity will acquaint 
students with-- 

1. Some differences between indi- 
viduals and populations. 

2. Some important characteristics 
of population dynamics such 
as age class frequencies, rela- 
tionships between weight and 
length, and relationships 
between frequency and length. 

3. The importance of population 
information to hatcheries and 
the management of natural 
populations through hatchery 
programs. 

B. Objectives: During this activity 
students will— 

1 . Measure, weigh and age two 
sample populations of fish: 

. a. a uniform age class popula- 
tion at a hatchery 

b. a multi-age class population 
from a natural body of water 

2. Construct graphs to show the 
relationships between 

a. numbers and age classes 
b numbers and length 

c. weight and length 

3. Use the data to make some infer- 
ences about fish population 
dynamics and the role of 
hatcheries in fish population 
management. 

C Activity requirements: 

1 . Equipment for capturmg sample 
populations of fish. 

2. Equipment for weighing, measur- 
ing and aging fish 

3 Materials for constructing the 
graphs. 
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Introduction 

Man. a terrestrial animal, is at home on 
land but not in water. Oceans, lakes, 
rivers and streams may seem some- 
what mysterious to us compared with 
forests, fields and meadows. By using 
rather simple means we can get around 
on the water surface quite easily, but 
to go below the surface for more than 
a few minutes requires complex 
equipment. However, there are several 
ways to investigate what's going on in 
aquatic environments. The plants and 
animals that make up the communities 
in these environments are important 
to us and often closely linked with 
those on land. In this activity students 
will be investigating some of the 
characteristics of fish populations. 

This activity is written to begin at 
the fish hatchery where fisheries 
management personnel will be avail- 
able for assistance. Students will 
investigate a hatchery-reared 
population of fish and become 
acquainted with fish rearing programs. 
Following this, the same investigation 
techniques are applied to a more 
natural population of fish made up of 
diverse sizes and ages. 

Planning 

Begin planning this activity by contact- 
ing the Federal fish hatchery you plan 
to visit. Ask for assistance in 
organizing the following: 

1 . This activity should be scheduled 
when a suitable population of fish 
is available for study at the 
hatciiery. 

2. Locate a place where a natural popu- 
lation of fish can be investigated. 
For convenience this should be on or 
near the hatchery. 



3. Form teams of 3 or 4 students. 
Students should be familiar with the 
data collecting techniques and how 
to record their data on the Student 
Data Sheet. 

4. The equipment needed for this 
activity Is listed below. The 
amounts will depend on the number 
of study teams, 

a. measuring boards (marked in 
inches) 

b. traps or seine*', for capturing 
fish 

c. scales (postal-type) 

d. plastic pails 

e. clipboards 

f. graphing materials 

g. dissecting scissors and forceps, 
formaldehyde, plastic bags, bag 
fasteners (to carry fish back to 
the classroom for aging and 
dissection) 

5. If students are to handle seines, 
they are likely to get wet and 
should be aware of this. Life 
jackets may be needed for younger 
students. 

This activity is designed to give 
students actual practice with some of 
the techniques used to gain an under- 
standing of population characteristics. 

An understanding of a population 
cannot be inferred from an understand- 
ing of one individual. The life of an 
individual organism has a definite 
beginning (birth) and a definite end 
(death); a population has no definite 
beginning and usually no definite end. 
Instead, it is a reproducing group of 
individuals of the same species whose 
numbers may fluctuate from time 
to time. 
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UoCa Fish PopMfations 

Sheet 



SIDE ONE 



A 



Hatchery-reared population: 
Description of body of water: 




Study species: — _ y — — 

Other species caught and returned — - — — — 




Fish Length Weight Age (collect scales from each fish) 

1 
2 
3 
4 
5 

6 ^ 
etc. 



Natural Population: 
Description of body of water: 



Study species: 



Other species caught and returned:. 



Er|c etc. 



Hjsh Length Weight Age (coiiect scales from oac h fish) 

1 

2 

4 
5 

6 



SIDE TWO 



Using the data: 



Based on your graphs and keeping in mind the inadequacies 
of the data, answer the following questions: 



Total length 




Name some environmental factors which would account 
, for the steady decline in numbers as fish become 
larger? What might an irregular distribution of 
numbers indicate about spawning success from year to year? 

What is the relationship between weight and length 
according to your graph? Which part of the graph below 
would represent the most fish? 



11 I III 



20 i 



Weight 16 ^ 
8 . 




Bluegill Sunfish 
from Farrows Lake 
June 3, 1971 



2 4" 6 8 "10 12 "length 

• inches) 



What are some envSronmental factors that could accoui 
for two different aged fish (of the same species) being 
the same size? Discuss the meaning of the graph below: 



i..if 



4 
3 

1 t ^ 

2 4 t) 8 10 



FJIueqill Sunfish 
tr(un Faru;w s L ak(» 
Juno 3. 19/1 



ERIC 



population is ouf of bdianco and there 
fs an overpopulation of either btuegtll 

or t;ass, the pond will s//// contain the 
same poundage of fish. This maximum " 
poundage is determined by the 
carrying capacity. 

Fisheries managefrfent attempts to 
keep the differenUish populations of a 
body of water in i^jalSnce. If too. many 
of a species are competing for the same - 
amount of food, then less of the food 
energy is converted into growth/being 
mostly used for maintaining basic 
metabolism. In this way you may have 
a large population, but each individual 
Is stunted in growth. 

Therefore, information about the age 



and growth of fish can useful in* ' ; 
managing fisheries. Growth rates 
reveal the general condition of fish 
populations. Fish age can be deter- 
mined by seasonal changes in growth 
rates that leave annual marks on scales, 
spines and ear bones. A stunted fish 
of a known age indicates an unstable 
population. 

Through study of the processes that 
control the kinds of fish that dominate ' 
a pond, their age and growth relation- 
ships and their productivity, a student 
can learn how population dynamics 
affects the balance and health of a 
population. 




annulus 



Distance between 
annulisi years growth 



In this study, students apply investi- 
gative techniques to two different fish 
populations: ( 1) a managed population 
in a rearing pond, and (2) another popu- 
lation found in more natural conditions. 
It is suggested that students first 
Investigate the hatchery-reared popula- 
tion of fish and then the population in 
more natural conditions. 

It is doubtful that brood stock (adult 
fish used for production) would be 
utilized for this activity because of 
the danger of harming the fish. 
However, young fish, called finger- 
lings, are available in large numbers at 
certain times. By beginning with this 
population, students will gain practice 
in handling fish properly and collect- 
ing their data. Also, a uniformly aged 
hatchery population will contrast 
sharply with a multi-ag^d natural popu- 
lation, providing some interesting 
questions for discussion. However, if 
a managed population is not available, 
this activity can be done with just the 
natural population. 

Sifice it is important to minimize the 
possibility of harming the tish. the 
data must^be collected quickly with 
proper handling techniques. Any 
surface that the fish vyill come in 
contact with should be kept wet 
Each team member should be rebpon- 
sible.for one of the tasks with one 
student actmg as a recorder. 

Capture at least 50 fish of the same 
species and place them m plastic 
pails of fresh water, in the process 
of obtaining the study species, it 
may be interesfir\g to count the number • 
and frequency of different species 
found in the net Perhaps some could 
be preserved and brought back to the 



classroom for identification and 
further study. 

Collecting the Data 

Each team should randomly select as 
many fish as they have time for. The 
lengths and weights are to be recorded 
on the data sheet for each team. In 
order to determine the ages of the fish, 
scales will have to be collected and 
brought back to the classroom. On the 
Student Data Sheet record for 
each fish: 



• Total Length 

Lay the fish on the wet measuring 
board and record the total length. 

• l>Ve/fif/7/ 

Put the fish on the wet scale plat- 
form. If very small fish are to be 
weighed such as sunfish fingerlings 
(approximately 200 per pound), several 
cfin be weighed in a plastic bag and 
then an average weight per fish can 
be calculated. 

• Agffig 

The hatchery employee will show the 
students how to remove two or three 
scales from each fish without harming 
it. The scales should be placed in an 
envelope and then labeled as to the 
size range of the fish and collecting 
team. 

Using the Data 

Combine the tish scales from similar 
sizes of fish. Rinse the scales in 
detergent water, dry them, and then 
glue them with white glue directly to a 
microscope slide. Use one microscope 
slide for each size range. Ages can 
then be deterrtuned for ea§h size 
range (see the iljustration) Ask for 
information and assistance from the 
hatchery employee. 

7 q-i 



'Graphing the combined team data will 
help show some relationships among 
the measured character;istics of the 
population. Bar graphs and/or line 
graphs will be most useful for the 
'following: 

Graph one: Weights of fish (x axis) / 
lengths of fish (yaxis). 



10 
8 
6 



total 
length 
(inches) 



Bluegill Sunfish 
from Farrow's Lake 
June 3. 1971 
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2 3 4 5 
Weight (ozs.) 



l»JuLu 

6 7 8 



Graph two: Lengths of fish {x axis) / 
age distribution of fish (y axis) 



age 
(years) 



I 



I 



^-L-. I .(till I I 
2 4 6 8 10 1? 

Total length (mchesl 

Bjuegill Sunfish 
from Farrow s lake 
June 3. 1971 



Graph three; Lengths of fish (x axis) / 
number of fish in each length range 
(y axis): It will be helpful lo group 
similar lengths into length ranges such" 
as 0 • M/4 in., 1-1/2 in. - 2-3/4 in., etc. 



Total length 




measuring board 

After students have constructed the 
graphs^ they should answer the 
questions on the back of the Student 
Data Sheet. Other ways of graphing or 
representing the data should be 
encouraged. 



after the 
investigation 

A riealthy population of fish in natural 
waters is usually an aggregation of 
varied si^os and age classes. However. 
:t is not uncommon^ in small lal^es or 
fann ponds, to find an abundance of 
uniformly sized fish such as sut^fish 
or bass Name son^e environmental 
factors that could cause this condition. 
What management techniques would 
you use to correct this condition'? 

How are fish a valuable resource m 
yoOr conimunity? Stream improve- 
ment, farm pond management and 
controlling water pollution are 
management practices for improving 
the fish resource. 

If you are interested in getting 
involved in a fish management proiect. 
osk the hatchery employee for help in 
selecting and planning an appropriate 
one for your community 

Can the population dynamics that affect 
the balance and health of a fisn 
population be applied to man'? 



number 
of 
fish 



40- 
30.. 
20.. 
10 



Bluegill Sunfish 
from Farrow's Lake 
June 3, 1971 



I 



1-1/4 1-1/2 2-3/4 4 5-1/4 6-1/2 7-3/4 9 10-1/4 

total length (inches) 

Many Service land areas provide 
designated activity sites, shelter, 
toilet facilit^s and limited equipment 
for your use. For trip reservatjpns and 
further information, contact your local 
, . U.S; Fish and WiidUfe Service 
- . - ; [office or vhe following regional ' 

■ 'Services offices: 
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Minneapolis. Minnesota 5^406 
Cc.pyncjht 1975 All Rights ResorvpcJ 
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P.O. Box 3737 
Portland, OR 9720a 

P.O. Boi? 1306 
Albuquerque, NM 87103 



Region III Federal Building 
Ft. Snelling 
Twin Cities. MN 55111 

Region IV 17 Executive Pk. Dr. NIE 
Atlanta. GA 30329 

Regiofi V JohnW. McCormack Post 
Office and Courthouse 
Boston. MA 02109 

Regioo VI P.O. Box 25466 

Denver Federal Center 
Denver. CO 80225 

Alaska Area Offioe 

813UStr*v^et 
Anchoragti. AK 99501 

This Outdoor Classroom guide is one of 
a series: others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 



PUBLIC SURVEY 

.Studentji learn a burvpy technique. 
They gather information and opinions 
about ieicure time activity and the use 



of public land from individuals within a 
community. Through analysis of the 
returned information, they gain an 
unilerstanding of the role of National 



Wildlife Refuges and the kinds of 
public use these refuges are able to 
provide wfthin the limits of their 
prescribed furlction. , 
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•# Prepared by: 

i S Q U. S. Fish and Wildlife Service 

Minnesota Environmental Sciences Fcundation, Inc. 



environmental 




Every dtiien's decision, or lacR of 
decision, in some way determines the 
use and the future of public lands. 

The U. S. Fish and Wildlife Service is 
■this Nation's only Federal land man- 
agement agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will support wise use of public 
lands. 



fi4aintainlng environmental harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable '^balance" with the 
land and with other life» otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

' Quality and harmony will remain a 
,part of the environment and remain 



- tv vv'"<vt '..j^^t, .'••■•J 1 1,- :ff,^t^it ^nx--* vn» ••»• 'J V i«»v*v.->;p}r ■ 

the guidetin© for public land manage- ■ % 
ment If citizens see value in.these 

practices. ■ 



background 



An important goal of the National 
Wildlife Refuge System is "To promote 
narmony betweert man and his environ- 
ment." One way to reach this goal is 
to allow the public to learn and 
experience on refuge lands. 

Our visitors come to a refuge for many 
reasons— to learn about the environ- 
ment, to photograph animals or plact 



Public 
survey 



A. Purpose: 

1. To determine in what way public 
attitudes toward public land 
affects the use of those lands by: 

' a. determining public attitudes 

toward public property 
b. determining public use of a 
refuge ' 

2. To determine community leisure- 
time activity needs. 

3. To discuss with refuge managers 
the appropriate ways of meeting 
wildlife-oriented recreational 
needs in the community. 

4. To increase public awareness of 
a nearby refuge. 

B. Obiectlves; Sudents will- 

1. Develop and administer to a por- 
tion of the community a check- 

'■'-^^ list of leisure-time options 
. perceived as needed by the 
community. 

2. Gather attitudinal data from the 
several communities located 

. nearest the refuge as it con- 
cerns; 

a. gathering data on present 
level of community use 

b. awareness of the existence ' 
of the refuge 

c. awareness of its purpose, 

d. awareness of its public 
programs 

3 Match needs with attitudes and 
formulate conclusions and 
recomntendBtions which will 
strengthen and enhance public 
, use of public lands. 
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C. Activity r#quir<^ments: 

1 . Construction of the following 
survey instruments: 

a. leisure-time needs inventory 

b. present public land use form 

c. attitude-awareness form 

2. Description of present refuge 
programs and use data. 

. 3. Formulation pf a systematic 
method for admioistering various 
surveys. 

4. Presentation to refuge manager. 

Public use programs have evolved 
over a considerable period of time and 
are designed to be compatible with the 
purpose of the refuge— to manage 
land for wildlife habitat. As times 
change and as the public's preferences 
for leisure activities change, managers 
of public properties must give thought 
to altering their programs so they will 
help meet public needs. They must do 
this in such a way that the established 
purpose of the refuge is.not 
jeopardized. 

To seek out p^evailing public needs 
and attitudes toward leisure time and 
to discover whether or not. in the 
public mind, public lands can or should 
provide the means of satisfying some 
of these needs, questions must be 
asked of those most likely to be po- 
tential users. This means going into 
nearby communities and polling a 
representative sample of its people 
In order to learn the process of poll- 
ing for information gathering, students 
with the help of teachers can develop 
questionnaires. The questionnaires 
can be administered, analyzed and 
charted. The information can be 



presented in summary form to a refuge 
manager for discussion about helping 
to^meet public needs. , 

Such a study, properly conducted, will 
engage students in many aspects of 
communication and will also alert-the 
public to wildlife oriented leisure-time 
activities offered by refuges. 

Organizing 

Teachers and students should study 
maps of their area to determine which 
communities can be. surveyed feasibly. 
A coordinated intercommunity project 
may mean that no class would have to 
collect data outside Its own town. The 
refuge manager may help students 
select other cooperating communities, 
contact interested groups and bring 
together representatives who would 
attempt to coordinate their studies by 
sharing survey items. However, a 
multicommunity involvement is not a 
requisite jor undertaking this project. 
R€.gardless of how a data pool is 
formed, the same method for commun- 
ity survey should be observed by all 
investigators. 



Constructing the Questiofinaires 

Students must first discuss their 
reasons for undertaking this study. 
Such a discussion would touch on 
national and local leisure-time needs 
as well as perspnal needs. Increasing 
population pressures on limited space 
and the varying compatibilities of 
leisure activities can be examined. 

Any use date already available frorn 
the S^rvite and state agencies would 
provide background information for 
these discussions Present use will 
also provide a' basis for developing a 
checklist of items representing tho 
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SIDE ONE 

INFORMATION SHEET: \ 
SAMPLE QUESTIONS FOR EACH PART OF THE SURVEY 
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PART i: Community Leisure-Time Needs Checklist 

Activity Number of Responses 

Snowmobiling ^ 

Playgrounds , . 

Hiking 

Relaxation ^ 



PART II: Community Leisure-Time Use (type and frequency) 
" « On The Refuge 

Use time/year 

Activity Seldom (1-2 times) Moderate (3-4) Frequent (S) 

Hunting ^ 

^ Hiking 

Picnicking 



PART III: Community Attitudes Toward Refuge 
Example 1: 

"People use the refuge for many different purposes, f^lease 
rate the following uses according to what you feel should be 
the most important with "1" equaling most important, "4" least. 

-Photography, hiking, cross-country skiing 

Hunting and fishing 

Snowmobiling, water skiing 

Camping 

Example 2: 

Who should determine how the refuge is used? Check one. 

The federal government 

The local manager 

The local people 

Those who use it most frequently 



1 7 1. 



SIDE TWO 



) 

Example 3: 

Refuges are managed to protect our fish and wildlife. What 
effect do you think the following uses have on fish and 
wildlife? 

Little Effect Somewhat Harmful Quite Harmful 

Camping . ' 

Hunting ______ ' 

Snowmobiling 

Hiking "~" "" 



STUDENT NOTES: 

INTRODUCTORY NOTES- 
Wiio am i 
Name of school 
Purpose of survey 
Time it will taice 

LIST OF PEOPLE TO BE SURVEYED- 
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life, to 00 canoeing, to walk a wildlife 
trail or just to visit a '^quiet place," As 
man's knowledge of the environment 
becomes greater and quiet places for 
solitude become more scarce, demand 
for use of wildlands will increase. 

Most lands within the refuge system 
are set aside by an Act of Congress . 
^hat establishes the primary objective 
of each refuge. Although there are 
different kinds of refuges, including 
some f6r buffalo, elk or bighorn sheep, 
three-fourths of all these lands are 
established as resting, feeding and 
nesting areas for migratory waterfowl. 

Although conserving wildlife and the 
environment are our main commit- 



ments, providing for public enjoyment 
and appreciation of wildlife iias become 
increasingly more important. By 
surveying the public use. public 
attitudes, and awareness of local 
communities concerning a refuge and 
its programs, a student may develop an 
appreciation of land use problems. 
Local community and even national 
pressures may change or influence r 
land use policy. The problems of 
administering lands in public trust 
for present and future generations can 
be studied. The values of wildlands - 
and quiet places to a community can 
be discovered. 




real range of activities in which people 
are typically involved on the refuge 
^ property. 

The survey can be divided into three 
\ parts, each of which can have its own 
\ questionnaire. Part I of the survey 
\ should assess community leisure-time 
\ needs. A checklist can be formulated 
^ and some practice in survey methods 
can be gained by polling fellow 
students. Once completed it will form 
the basic checklist to survey commun- 
ity leisure-time needs. Another check- 
list should include all ppssible leisure 
activities, not just those typical of 
refuges. For example, swimming pools, 
ball diamonds and playground equip- 
ment are not refuge facilities, but they , 
are often th6se provided by a com- 
munity for its residents. In order to 
estabJish total community needs, a 
wide range of items should be 
included. 

Part II of the questionnaire should 
reveal the respondents* awareness of 
the refuge. It is probable that many 
people will be unaware of the exist- 
ence of the refuge. Obviously no 
unaware respondent can answer all 
questions of this questionnaire; 
ttiis should be recorded. 

Hor those who do use the refuge, stu- 
dents can obtain amount of use as well 
as kind. of use. An exampio of a simpli- 
fied means of getting both kinds of 
data in one question is included on the ' 
student information sheet. The activity 
items can- be selected from Part I of 
the survey and from refuge data. The 
activities given are just a sample, but 
they wjII give students some ideas for 
O designing this part of their survey. 
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Part III of the survey will reveal 
attitudes. Attitudes are usually 
expressed as opinions, so students will 
want to elicit opinions about refuge 
resources. Opinions are usually not 
absolute— they tend to fall someplace 
between positive or negative. There- 
fore, the construction of items for a 
questionnaire should provide respon- 
dents with a range of choices. To 
clarify their task, specify the choice 
range. 

Some examples of items specifying, 
choice range are found in Part III of 
the student information sheet. This will 
be the most difficult part of the 
questionnaire to construct because 
there are so many important questions 
to ask. Perhaps the refuge manager 
can be gjvfen ^ list of tentative items 
from which lie could select the 10 
most important. The same list could be 
scanned by frequent users (people 
identified by the manager) and they 
*could select 10. The class could also 
choose 10. When there is some agree- 
ment among raters (manager, users, 
students, etcj these questions could 
be included in the questionnaire. 

A "good" questionnaire is neither 
lengthy nor difficult to complete. Once 
the identity of basic items is estab- 
lished, try it out on several groups to 
yet an idea of time, ambiguity of items 
and interest. Perhaps other teachers 
would be a good test group for a 
trial run. 

Activity Procedure 

Once the^questionnaire has been for- 
mulated and trial tested, students will 
be ready to administer it to a sample of 
the community. The question is then. 
'Who should be questioned and how 



should the survey be conducted?" 

Sampling Criteria . 

It is usually impossible to interview 
all members of a community. Knowing 
this, establish some ground rules for 
selection. Ask yourself how much 
time can be devoted to the study? 
What arrangements can be made to 
execute it? How many should each 
student administer? Answers to these 
questions will give you an estimate 
of your sample size. 

Next, you'll want to vary the composi- 
tion of the sample by obtaining 
responses from several age ranges, 
e.g. 15-25 years, 26-35 years, etc. You 
must also remember that all people 
are potential users so you will want to 
sample a cross section of society. 
Establish age ranges and social cate- 
gories through discussion. 

Making the Survey 

Develop a brief introduction as a 
guideline for students to use when 
they approach people. It should 
include the following: 

1 Student identrty. 

2. Purpose of the study. 

3. How long it should take to complete. 

4. What will be done with the data. 

Many students may never have had an 
opportunity to engage in public survey 
activities. This is not a difficult 
task and actually can be a great deal 
of fun. (It can also be a good public 
reiatiQ^}S device for the school when its 
representatives are engaged in a pro- 
ject which concerns the public s 
needs.) Common sense suggests that 
cooperation from the public proceeds 
from a polite and courteous manner. 
Students should be equipped to 



$t^answQr questions such as "Why are 
^ you doing this?" "Is this what the 

schools think you should do?" "Who's 
;:^paying:fprthis?^*^ . 

' V, If your past experience suggests that 
surveys best be taken during out-of- 
. school time, negotiate for evenings 
and Saturdays with your students. 

Divide the work among class members 
so that each student or team deals 
with a manageable number of inter- 
views« They can help you decide what 
Is manageable. 

For reliable return of questionriaires, 
a student should wait while the respon- 
dent completes it or return at a 
. specified time to pick it up. 

Analyzing the Data 

All questionnaires should be collected 
and reviewed by the students who can, 
with help, decide on how to deal with 
the information. Generally, the best 
procedures for analysis include the 
following steps: 

1 . Tabulating raw data. 

2. Obtaining averages, percentages or 
correlations where possible. 

^ 3. Describing the results obtained in 
number 2 above. 

4. Making inferences about the results; 
, inferences must reflect the real 
data. 

Following is an example of applying 
the above guidelines for analysis: 

EXAMPLE 

Who should determine how. the refuge 
is used? 

Rank order (N-62) Number Percent 

Local people 7 1 1 

Local manager 22 35 

Federal government 27 44 

Frequent users 6 1 0 

Total 62 100% 

This tabular presentation gives raw 
data and percentages as well asjhe 
rank order. In describtng the meaning 
of this question it could be stated that 
"almost one-half of the people feel that 
the government should determine 
refuge use." An inference would be 
that "many people, giv^n a choice, 
v/ould want governmont officials to 
prescribe how they mav use public 
property," 

Each section or question on the survey 
should be treated in a manner similar 
to the above example. Out of such 
treatment will arise information which 
IS both comprehensible and accurate. 
It will allow one survey response to be 
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compared with another and, in turn, 
will provide students with guidelines 
for making a summary recommenda- 
tion to the manager. 



afteKthe 
investigation 

Managing resources is a balance 
between managed use ant^ preserva- 
tion. In the case of National Wildlife 
Refuges, is the purpbse or intent of 
refuges in support of the perceived 
leisure-time needs of the community? 
If not, what agency, council or organi- 
zation can support these needs? Do 
the students feel that the refuge can 
fulfill a real public need for leisure- 
time activity? Is there any evidence 



that they ere so doing? If so, what is it? 
is the information from this survey 
sufficient to adequately support the 
conclusions? 



for information 

Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further information, contact your local 
U.S. Fish and Wildlife Service 
office or the following regional 
Sen/ices offices: 




Jenny Publishing Co. inc. 

57 Queen Ave. So. 
Minneapolis. Minnesota 55405 
Copyright 1975 All Rights Reserved 
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Region I; P.O. Box 3737 , 
Portland. OR 97208 

Region II P.O. Box 1306 

Albuquerque, NM 67103 

Region III Federal Building 
Ft. Snelling 
Twin Cities. fy4N 55111 

Region IV 17 Executive Pk. Dr. NE 
Atlanta, GA 30329 

Region V John W. fvlcCormack Post 
Office and Courthouse 
Boston, MA 02109 

Region VI P.O Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Anchorage, AK 99501 

This Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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Synopsis 

FISH HATCHERIES 

By observing hatchery ponds and / 
investigating food sources, a student 

can learn about food chain relationships ' 
and fisheries naanagement. 




ehvironmentai 
goals 

Every Citizen 's decision, or lack of 
decision, in some way determines the 
use and the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation's only Federal land man- 
agement agency solely responsible 
for fish and wildlife. It is the Service s 
belief that through education and di- 
rect experience, citizens can gain in- 
formation, understanding and attitudes 
that will support wise use of public 
lands. 



Maintaining environmental harmony is 
a crisis concern of the Service. Man 
must continue to live in the world in 
some reasonable "balance" with the 
land and with other life, otherwise he 
will not survive. 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can bo 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



the guideline for public land manage- 
ment if citizens see value in these 
practices. 



background 

Over 90 National Fish Hatcheries are 
operated throughout the country to 
keep Federal lands stocked with fish. 
Their goal is to raise not only more, 
but healthier fish through research 
and selective breeding. 

Hatcheries in the northern and western 
states and in the mountainous regions 
of the South false trout or salmbn. 



flish 
hatcheries 



Activity Description 

'A. Purpose: This activity will acquaint 
students with— 

1. The life cycles of common game 
fish. • 

2. Food chain management for 
rearing fish in natural ponds. 

B. Objectives: During this activity 
students will— 

1. Determine the major food source 
for a population of fry in a 
natural pond by using a plankton 
seine and by analyzing stomach 
contents. 

2. Calculate the approximate weight 
of plankton needed to produce 
the fr-y population being 
investigated. 

3. Make some inferences about the 
productivity of natural waters 
under varying conditions after 
being given some of the environ- 
mental factors which influence 
plankton growth. 

C Activity requiremonts: 

1 A population of fry being reared 
m a pond 

2 information and assistance from 
hatchery personnel 

3 Each team will need the folloW' 
incj fHUiij^ment. 

a dissecting scissors 
b net or trao for CciDturi'Kj 
fish 

0 formaidt^hyde =5 si^lutu^n 
d senile pt^sta' rype. 
e harui lens M5x' 
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f. plankton seine or fine mesh 
dip net 

g. plastic bags 

h. specimen dish'or pan 

i. eyedropper 

REFERENCE BOOKS 

Pond Life, Golden Nature Guides, 

Golden Press. New York, 1966 

How to Know Series, Wm. C. Brown 
Company Publishers. 1 35 South Locust 
Street. Dubuque. Iowa 52003, 1958. 

Introduction 

This activity is designed for pond fish 
or a warm water rearing program. 
Largemouth bass and bluegill sunfish 
are two common warmwater species 
reared for stocking. It is important to 
know some aspects of the life cycles 
of these two game fish. 

Bass and bluegills are nest builders, 
which means that the male of these 
species uses his tail to fan out a 
depression in the pond bottom in 
shallow water. The nest building urge 
is triggered by water temperature. 
Bass begin to construct nests when 
the pond water warms up to 60-65° F. 
Bluegills wait until the water tempera- 
ture reaches which means they 
do not spawn until early summer. Bass 
spawn only once a year in the spring, 
but bluegills may spawn several times 
during one summer. 

After he has made his nest, the male 
bass or bluegill encourages the female 
to deposit her eggs m ft. he ferti- 
lises them as they are laid The eggs 
stick to roots and other material in the 
bottom of the nest. They hatch mto 
tiny fry that remain m the nest for a 
short period until their yolk sacs are 
absorbed The yolk sac is a budt-m 



food supply and when it is used up the 
hungry young fish swim up off the nest 
in search of fpod. 

"Swim-up" fry remain in the vicinity of 
the nest for a few days. The male bass 
guards his young for a short timo, but 
soon reverts to his predatory instincts 
and given the chance, will devour 
them! To avoid cannibalism losses by 
adults, the hatchery personnel gently 
scoop up schools of bass fry with a 
fine seine and transfer them to food- 
rich rearing ponds where they grow 
into fingerlings large enough to be 
shipped by tank truck to stocking sites. 
Bluegills. on the other hand, do not 
oat their young, so fry can be reared 
to fingerling size in the same pond 
with their parents. 

Pianning 

This activity depends on the availabil- 
ity of fry reared in a warmwater pond. 
Therefore, it is important to contact 
the hatchery manager early in the 
spring to schedule the trip. Hatchery 
personnel may be able to provide 
some of the required equipment and 
assistance during the activity. 

It is not important that students know 
all about the hatchery before they 
begin since a general orientation will 
be part of the activities. However, 
students should be familiar with the 
equipment and the techniques used. 

Activity Procedure 

Successful warmwater fish production 
IS dependent upon an adequate food 
supply at all times. This not only 
assures rapid growth but also reduces 
cannibalism among fish such as large- 
inouth bass. 

The basic requirement for any fish 
hatchery is a dependable supply of 
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Names 

Date _ ■ 

Place ... 



Ge neral Information 

1. Pond size: acres 

2. Pond volume:— gallons 

3. Study species:— 

4. Number of fish stocked: _„ 

5. Weight of fish stocked: 

6. Total weight of the fish in the pond: 

7. Total gain in weight since fish were placed In pond as fry: 



8. Sketch some of the common food organisms. 
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4.5 lbs. zooplankton 

jw_ X ~ — - — lbs. of zooplankton 

10 lb. 

How many pounds of zooplankton will it take to support this 
population to the flngerling stage? f Find out how much the fingerlings 
will weigh when they are taken out of the rearing pond.) Why do you 
think plankton are identified as the basis for aquatic food relation- 
ships? Does your data support this statement? 



10. 





ZOO PLANKTON 
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Others in the central and southern 
states are pondfish hatcheries. These 
produce iargemouth bass, biuegili, 
and channel catfish and, to a lessor 
extent, other warmwater fish like small- 
mouth bass» rejdear sunfish, northern 
pike, and walteye. 

A natural rearing pond supports a com- 
plex food chain of plants and animals. 
Plant nutrients dissolved in the water 
provide food for small aquatic plants 
called algae, which are then eaten by 
small microscopic animals called- 
zooplankton. The zoopiankton are 
eaten by insect larvae. Small fish feed 
on plankton and insect larvae, and in 
turn the smaller fish serve as a food 



source for larger predatory fish. . 

For certain species of warmwater fish; 
a hatchery can propagate food 
organisms found in many natural 
ponds. Natural rearing ponds are used 
to raise warmwater fish for stocking. 

When a hatchery raises fish in man- 
made ponds or racev;ays, an artificial 
diet often supplements or replaces the 
natural diet fish would find in the 
wild. This artificial diet Is carefully 
planned to promote normal growth and 
freedom from disease. 
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suitable water. Ponds for spawning 
aiKj rearing pondfish are of various 
siios, but preferably less than one 
aero. The depth of water in each pond 
is from two to five feet. 
Thousands of fry are placed in a single 
rearing pond until they have reached 
one tc two Inches in size. This wilt 
tske abouf three v/eeks. depending 
upon water temperature anci other 
concJitions of the pond. 

Mow does a small rearing pond support 
the growth of vast numbers of fry? The 
follov^irig activities will help students 
ar^swQr this auei>tion. Each tean- of 
students should follow the activity 
procedure given be^ow and record 
their observations on the Student 
Data Sheet. 

* A hatchery representative Vt/iH 
provide the inforrr<ation for questions 

* -5 on the Data Sfieet. 

Determmo the total w^^ignt of tlie 
trih m the pond by weic^hing several 

together and calculating an 
average weight pe»' fish (Question 6). 
Cs'^icutatp the total oain m weiglit 
Since the ^i3h wen? first placed in Uie 
pond '.Ou5>stk:n 7) 

* Food supply, tn order to determine 
the food supply f^r tl>e h3h. each team 
shr.uici remove the *'tomachs fron» at 
least three fre>>hly presen/ed fish. f'A 
scis:n(;cs will be needed for dissection 
and a 5/.. solution of formaldehyde for 
'•*.Uijnq and presorvjni^ the fjsh.} 

^ T^ie st.'>mach c?;ntenis should be 
olaorl in v.'ator tn a dish or 
shallow while pan for obser- 
v/ahon wilh a 15X hand lens or 
n^icroscope ^7 ^'j 

Each team should also use a plank- 






ton seine or fine mesh dip net to 
collect food organisms orosent in 
the water. 
Compare the stomach contents of the 
fish with the ornaiiisms collected in 
the water. Are they similar? Si«;etch 
some of the organisms found in the 
waier and in the stomachs on the data 
sheet. Perhaps hatchery personnel 
Will help identify them. 

• Tfiese tiny aquatic organisms are 
called i:ooplanktun. How many of them 
does it (HkQ to support the fish in this 
pond? Fisheries biolopiSts have deter- 
mined that it tal<es about 4-1 /2 pound? 
of zooplankton to produce one pound 
of fish flesh Using 4-1/2 pounds as a 
conversion factor, calculate the v^^eight 
of zooplankton it took to produce the 



total pounds of fish flesh recorded for 
question 7 on the data sheet 
(Question 9). 

This huge population of zooplankton is 
propagated by fertilizing the rearing 
ponds just as a farmer fertilizes his 
fields. Alfalfa hay is often used to 
encourage the growth of bacteria 
which are eaten by protozoa. The 
protozoa are food for the zooplankton. 
Data from a hatchery in Hebron, Ohio 
is given bctow. 

Data from a Hatchery in Hebron, Ohio 

Pond size 1 .0 acres 

Pond volume 1 .270.900 gallons 

f-ertilizer applied 1 ,320 lbs. alfalfa 

hay 
75 lbs. alfalfa 

meat 

Fish crop removed: 

numbers 76,400 

weight 191 lbs 

Weight of fish 

stocked 70 ounces 

With ail this food present, the number 
of zooplankton increases into the 
billions, providing a food sjpniy for 
the young fish. When they have 
reached one to two inches in size.^ish 
change their food habits to include 
larger anim-^ia such as inc^ects. and in 
the case of bas^: and northerns, may 
even begin to eat each other* As 
fingerlings they a'-e now large enough 
to be shipped by tank truck to 
stocking sites. 

* Based nri vour ol>servations and 
other related information, fill in tne 
intermediate levels m tiie food cha-n 
diagram for number 10 on iw^ viata 
sheet Discuss the possible choices 
ior each level with mernbers 
of your team. 



af ter the 
investigation 



1. The tremendous density cJf plankton 
found in rearing ponds is.usually 
not typical of natural lakes, ponds, 
rivers or streams. Yet plankton 
also lerms the basis of food 
relP.iknships and thus the produc- 
tiviiy of these bodies of water. 
Plankton population growth is 
influenced by many environmental 
factors. The relationships between 
some of these factors and plankton 
growth are illustrated below. 
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for information 



Many Service land areas proyidj^^ 
designated activity sites, shqpter?^ 
toilet fapilities and limited equipment 
for your use< For trip reservations and 
further information, contact your local * 
U.S. Fish and Wildlife Service . 
office or the following regional n 



Service offices: 



\ 



.V 




Based on these relationships, how 
could chemical pollutants and 
thoririal polljfion affect the pro- 
ductivity ci ciauatig.-comniunlties'^ 

2. Stimulating the growth of aquaijc 
oi'ganisms can be easily done in the 
classroom by fertuizmg pond water 
with hay or dried grassf^s Students 
can sample this hay infusion ai 
v5nous timei5 to observe and record 
M'le oresence and abundance of 
organisms Fist^ such as yuPDies 
can be reared in an aauarium where 
;-rgani«nr>s ore cultured m this way 

3 Find out fron> the hatchery manager 
• how you can irriprovo the fihhcj y 
resource \u you'* community 



Jenny Pubiishincj Co. if)C. 
57 Queen Ave So 
Minneapolis. Minnesota 55405 
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wildlife use of food and crtver areas 



FARMING AND WILDLIFE 

In this winter activity students compare identified and analyzed, 
two farm sites which differ in land use 
practices for wildlife. Physical and 
natural features are mapped and 
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environmental 
goals 

Every citizen's decision, or lack of 
decision, in some way deteftvnnoa the ' 
use and ttie future of public lands. 

The U S. Fish and Wildlife Service is 
this Nation's only Federal land man- 
aoomcnt acjency solely responsible 
for fish and wildlife. It i&ttie Services 
belief that through education and di- 
rect GxperiencG. citizens can gain in- 
formation, understanding and f^ttitudos 
tl>at will sufjport wise use of public 
lands. 



Maintaining environmental harmony is 
a crisis concern of the Service. Man 
must continue to live in the world In 
some reasonable "balance" with the 
land and witl-f otlier life, otherwise he 
will not survive. 

Service programs help people to learn 
about ■ -.d and wildlife, involve them- 
selves in interactions with the natural 
world, an'd enrich themselves. through 
that strange aesthetic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will rema.n a 
part of the environment and remain 



the guideline for public land manage- 
ment if citizens see value in these 
practices. . 



background 

Wildlife is a product of the soil. Boil 
is the base for the pyramid of life; 
poor soil makss poor animals. The 
quantity and quality of any animal 
population indicates the quality of the 
land, and is therefo.re.also an indicator 
of the quality of the entire environment. 

Since crc;jlands are chosen for their 
production capabilities, they can also 
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armlna and 
wiidiife 



A Purpose: This activity will acquaint 
students with-- 

1 The relationships between 
various farming practices and 
the availability of winter cover 
and food for wildlife 

2 The concept of habitat 

3 The natural history of several 
wildlife species 

B Objectives: During this activity 
students wilt - 

1. Assess two different farm sites 
for wildlife by mapping winter 
cover and food types 

2 Assess the same site:-^ for abtin- 
dance and diversity of wildhfp 
by mapping winter signe; 

3 Compare the land use practices 
on these two sites as thf^y 
relate to the duality of vvmtf^^ 
covRr RiMi food tOf wildlife 

C Activity Requirements: 

1 A(. coss to farm sitos which difl^-f 
in land usp prncticp^ 

2 fl(^uipnu?f^.f 

a natuiai history in^U] (jucio-. 
t) mappuHi nuit<>rials 

imroduction 

Hak)itat. thp placf^ whr>ro mqanjsnr, 
live, must prt^KjR thf^ «?ssfmliaV{ifo 
requirements fciO(i water and c^^vcr 
It estimated that about Hf^ por c ont 
(;f wii(iiifn habitat is unvir r priv<it»' 
{iwnr'ship pnrn.mly far rnla'u} Mti 
(:ulrivat(»d land the ru?(^d f^i food and 
ros^f-^r W'idhft.' is oftfjn arutr Th.is 
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creasing human pressure on the land- ACTIVITY PROCEbuRE 

there are fewer weeds, less waste and 



less idle land. 

Many wildlife biologists believe that 
wildlife decline in agricultural areas 
is a result of modern farming prac» 
tices combined with drastic clianges 
in agricultural land use. Winter places 
heavy stress on individual animals due 
to v^eather. competition for food, and 
lack of sheltering cover, (viore efficient 
fall harvest practices mean less waste 
is left in the fields for wildlife food 
through the winter. Declining pasture 
land, ditching, draining, plowing, and 
burning vegetation from fence lines 
and road suies have all resulted in 
less cover and reduced food sources 
for wildlife 

However, to the casual observer these 
land use changes may not be recog- 
nized and decfining wildlife numbers 
m.ay be attributed to any number of 
causes other than the quality of the 
habitat In this investigation jrtudents 
r.omparb different agricultural areas 
by using mapping procedures Specific 
areas being used by wildlife are 
Identified and the relative aburuJancf^ 
of each species is estimated 

Planning 

Cur'itact the refuge manager for 
information on farming practices \n 
your area afuJ assistance m identifyinq 
the farm sites for the activity This 
'K'.tivity may rf?f|nirp rin^re ttian ono 
tnp f>a<:h sitp 



Selecting the Activity Sites 

In order to assbss the results of 
farming practices on wildlife, two 
farmed areas showing different land 
use practices should be chosen. It may 
not be appropriate to compare a farr^ied 
area on a refuge with a privately owned 
farm since refuges raise crops 
specifically for wildlife. However, the 
refuge farm program sfiould serve as a 
model of land use practices that are 
beneficial to wildlife. Hefugo personnel 
ean provide information about these 
practices and possibly give assistance 
in locating two farms for the activity. 
A list of some land use practices that 
differ in tht-ir benefit to wildlife is 
given below 

Some common land use practices on 
farm lands 



Bcnoftcla! 
to Wildlife 

1 Crop residues 
left in fields. 
Weedy areas 

3 Shelter belts, 
windbreaks, 
groves, sloughs, 
wetlands, road 
sides anci fence 
lines ieft as 
natural areas 



Not Benoficliji 
to Wildlife 

1 Crop residues 
glecined or 
plowed uncior 

2 Weeds are 
mowed or 
sprayed 

3 These areas are 
drair^ed. plowed 
Of use(i as pas- 
ture 



fvlopping ihQ Sites 

Master. maps of both fami s'Ih=; u\\ \ 
ir)clufie''t|ie foiiowir^q \ 

t idontit>y^ail maiiu phy^K.al .-uvi 
r^aiural featuros such as ttio l-)ca 
tions of bm|{jinqs. roads ff^noi-s 
ditctips. crop lands pasttiir's 
gon-os. watf>r ar(\as 
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SIDE ONE 



Farm site one 



Field notes 

1 . Field conditions: (plowed, not plowed, etc.) 

2 Cover plants: (identification of specific plants) 

3 l-ood plants: (sdenlification of specific plants) 

4. Miscellaneous f totes: (evidence of predation, death dim to 
weather, etc.) 

U. VVaather conditions 



SIDE TWO 



Farm site two 



Field notes 

1 . Field conditions: (plowed, not plowed, etc.) 

2. Cover plants: (identification of specific plants) 

3. Food plants: (identification of specific plants) 

4. Miscellaneous notes: (evidence of predation, death due to 
weather, etc.) 

ERIC 



row an ekcettent • %op ' of wdldlif© by 
;^^^fbv(dj r\g food andhpme^^ rnaiVs 
• : (jfesi^Ure fdr the^isi^^)fmc^ faiid^and 
morb intensive u£e of existing lands, is 
f':dra^ticatty dieqeasing the numbers of 
, other animais that can live thi^re. 

MaFiy Natibhai Wirdiif^ FiefugWi are 
established on lands that were ecologi- 
caiiy disturbed by man's activities, , 
Through better (and use practiceSi * 
their areas have been restored to a 
more natural environment. 

By learning about the land manage- 
ment techniques that benefit wildlife, 
a student can more readily understand 
the land's sensitivity to change factors, 
its ability to recover from these 



changes, andthe dtoic^ibai problems 
that result; Wh^a j^ is 
disturbed: 

The private landowner will play an 
Ihcre^islngly important rcl6 in deter- 
mining the future of pur Natiprt's 
wildilfe resourc^fes by wisely managing- 
land for man and Vi^ltdlife, or by creating 
biologicaiiy sterile wastelands. Good 
agricultural practices plus reasonable 
consideration for wildlife are the most 
* important part of a management plan 
for fish, birds and mammals. 




Identify and label wildlife cover 
and food areas. Symbols could be 
used for these general vegetation 
types: grasses, nonwoody herba- 
ceous plants, and woody shrubs and 
trees. 

Th€^ Data Sheet can be used for rough 
sketches of the study sites and field 
notes. 

Rocurding Wildlife Signs 

Students will be recording tr acks, 
droppings, sightirigs and other signs 



as evidence for the presence of wild- 
life. Local wildlife species of all types 
that are active during the winter should 
be considered. A fresh snowfall will 
offer the best conditions for mapping. 

Individual teams of students could 
assess the sites for the presence of 
one or two specif. Students should 
become familiar with the natural 
history of the common species to be 
mapped. 

Evidence of wildlifo should be 
recorded directly on the master map . 



or on acetate "*ieets. A different 
symbol could ' ^ used for each wildlife 
species or group, for example aO 
for songbirds,+for pheasants, 0 for 
deer» etc. A separate symbol should 
be used for different individuals of the 
same^kind. For example, if two 
pheasants are usinq an area, t\?i/o+ + 
should be recorded on the map. If 
each team records their symbols on 
acetate sheets, they can be combined 
and used as overlays on the master 
map. see the illustration. 





wind break 



^iSfWhiie stiictents are identifying and 

:|//d^onditio^^^^^ misceilahsbus points 

:v:^pf interest s^hould be recorded. 

:^::&:Students could Identify specific cover 
and food plants by^using field guides 
or collecting samples to be identified 

M Jater in the classroom. 

Data Analysis 

If each team records their wildlife data 
^ on acetate shells and the master maps 
are also transferred to acetate, then 
they*can be combined in nuitierous 
ways on an overhead projector. The 
following questions should be 
discussed; 

1* What aceas do wildlife species use? 
* Why? 

2. WJbjaJ^ifferencesrin wildlife abun- 
dance and diversity exist between 
^farm site one and f ^rm site two? 
Do these differences relate to land 
use practices? 

3. Do certain groups of wildlife seem 
to frequent places with common 
characteristics?tFor example, are 
bird species typically found where 
there has been grain spillage or 
where certain plant species exist?) 



after the 
investigation 

1- Some students may be Interested in 
talking to farmers and other resi- 
dents about wildlife in their area. 

• It may be possible to piece togethiar 
the history of wildlife changes 
through hunting stories, old photo- 
graphs and newspaper articles. 
Wildlifo changes could be related 
to land use practices, life styles 
and attitudes over a long period 
of time. 

2. Pnvat« land owners could be inter- 
viewed; current attitudes and land 
use problenis should be discussed. 
The attempt should be to arrive at 
the reasons for opposing view points. 

3. Wildlife habitat improvement 
projects could bo initiated by 
students. This woufd tie particularly 
valuable if done cooperatively 
with local land owners. The refuge 
manager can provide information 
and assistance tor getting started. 
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for information 

Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipment 
for your use. For trip reservations and 
further information, contact your local 
U.S. Fish and Wildlife Service 
office or the.foUowing regional • 
Service offices: 
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REOVViNGED BLACKBIRD 

In this activity students will be ex- 
amining certain aspects of territorial 
behavior of redwinged blackbirds. They 
will map the territories of several 



.males in a marsh area, observe terri- 
torial behavior, and theorize about 
possible relationships between terri-\, 
torialfty and survival. Onv? or more 
trips wiM be taken to the study site. 
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environmental 
igoais 

Every citizen s decision, or lack of 
decision, in some way determines tho 
use and the future of public lands. 

The U. S. Fish and Wildlife Service is 
this Nation's only Federal larKl man- 
aaeinerit agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and di- 
rect experience, citizens can gain in-" 
formation, understanding and attitudes 
that^will support wise use of public 
lands. 



t\/1alntaining environmental harmony is 
a crisis concern of the Service. Man 
must continue to live In the world in 
Sonne reasonable "balance" with the 
land and with other life, otherwise he 
will not survive 

Service programs help people to learn 
about land arid wildlife, .involve them-, 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aestheljic joy which can be 
experienced in the midst of a wild 
environment. Beside this, the Service? 
attempts to make its lands a model of 
environmental management. 

Quality and harmony will remain a 
part of the environment and remain 



the guideline for public land manage- 
..ment if citizens see value in these . 
# practices. 

background 



it is possible for a female meadow vole 
to produce three to four litters of 
young a year. The babies are .on their 
own within four weeks; each of the 
five to nine males and females poten- 
tially may start their own family when 
they are only two months old. Although 
not all wildlife species are so 
productive, each does produce enough 



Pedwing 
" blackbirds 



A. Purpose: This activity wilLacquaint 
students with— 

1. Some aspects of the life history 
of tho redwinged blackbird. 

2. Territoriality as a ^orm of 

social behavior among animals. < 

3. Territoriality as it affects 
productivity of redwinged black- 
birds. 

4. Soriie'cjf the relationships 
.between man's activities and 

• blackbird survival. 

B. Objectives: During this activity 
students will— ^ 

1. Map the nesting territories of 
several blackbirds in a desig* 
nated area. 

2 Describe the behavior and 
communications used to establish 
and hold territor/. . 

.3 Offer some explanationslor the 
soatial relationships of the 
territory boundaries 

4 Sugc3est some influences that 
tRrritory may have on produc- 
tivity 

C Aetivily requirements: 

1 An area of marsh marked to form 
a grid system for mapping 

2 ..Binoculars should be avaMablo 

for observing behavior 

Introduction 

Investigations into the behavicn of 
many species indicates that their socjai 
organization has survival value - 
survival for the mdrviduui as well as 
^iiH species For example, a common 
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lavior among birds IS singing We 
y thmk birdo sing for the fun of it 



That may be true, but they also sing as 
a warning to other birds to stay away* 
from their territory. The latter songs 
may not bo appfeciataly different from 
other singing, but they will occur with 
greater frequency in the spring and 
then diminish in the summer after 
mating, egg production and the rear- 
ing of young. Thus, singing helps 
establisfi an area or territory where 
individuals of the same species breed 
and rear young. 

Living as we do with many kinds of 
birds, we're accustomed to Iheif 
singing and welcome it. Chancres are 
we attach little importance to it as far 
as it relates to the birds survival. Yet, ' 
singing is a manifestation of territo 
nality which is a significant kind of 
social Ijehayior observed Wfien an 
animal actsVo defend an area. The 
defense behavior ranges from physical 
attack of an intruder to chasing and 
feather ruffling, which is really a type 
of psychological fighting " Individual 
defense of breeding terrttdry may be 
crucial to the survival of the popula-^ 
tion because without territory, they 
usuaii.y^will not mate 

Pre-trip Planning 
Contact the refuge manager and 
incjicate your desire to do this activity 
Wnilo thr. activity need not be done 
oxclusvoly on Service property, tho 
manager is wc^ll informed, can provide 
assistance in creating and maintaining 
a study area and perhaps can even 
loan students some equipment The 
manager should definitely be consulted 
about the following. j 

1 Identification of a suitable study 
site on a refuge 

2 Help m creating a grid system at 
the study site- 



3. The availability of a boat (if it 
is needed). 

4. Constructing observation points if 
needed. 

5. Estirnates of peak territorial dis- 
play dates and times. ' 

6. The availability of binoculars. 

Pre-trip Activity Sequence 

Students will need practice with the 
techniques of observation and map- 
ping. The following are suggested 
activUies'that will help themoimprove 
their skills. >• ^ ^ 

1. By observing birds a't feeding sta- 
tions, students should be able to 
identify spme common behaviors 
-such as feeding and aggression. 
Students must.be able to readily 
identify the redwinged blackbird 
and some of the common communi- 
cation behavibrs used to establish 
and hold the breeding territor>ii/ 
Refer to Figure one and two \ 

2 On the study site, students should 
work in small teams with one acting 

' as the f ecorder and the others as 
observers. Once the team has^^ 
Identified a territorial male, the 
commuViication behaviors of the 
redwinged blackbird will indicate 
Its attachment fo a general area 
or territory 

3 Stucients may need to practico 
using binoculars 

4 StU(j9nts will also neecJ practice m 
(ihlineatinq and mapping an area on 
a grid system A football playing 
field will serve as a convenient 
grifj'^ysiem'for the following 
suggestion 
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Names 



SIDE ONE Date. Time 

Place . 



Map of iGrritorial area for each team (see numbers 4 and 6- 
procedure at the study area). 



SIDE TWO 

Figure Two 



PART 



1. Perch 2. Singing 3. Flight 4. Fighting 

Behavior Checklist 

Record Frequency for 
Type of Behavior Each Observation Total 


1. Perch: Shoulder patch 
display 


~ .^^i. -n ■ 


— 1 


2. Singing: song 

1 1 * 

scolding 






3. Flight: hovering 
diving 






4 Fighting: chasing 

encounters . 






5. 






6. 








PART ^li^ Discussion Questions 

-Do any territories overlapA 

-Are some territories considerably larger than others? 
-Does territory size seem to i^elate in any way to the 

physical features of the marsh? 
-Do you think your presence at the marsh had any effect 

on bird behavioi ? 
-How might the size of territories relate to total egg 

production In the marsh you studied? 
-Are there parts of the marsh which seem unoccupied? 

If so, can you suggest why this is the case? 
-What kind of bv.;.avior was most frequently observed? 

Can you offer some reasons for your observations'^ 
-Considering the habitat preferred, how might draining 

the marsh affect territory size? What effect would this 

have on egg production? 




fFiguro Three- Portion of a Composite Map 
' > I 



young to maintain a healthy and stable 
population. 

Winter places heavy stress cn indivi- 
dual animals due to weather, 
competion for food, and lack of 
sheltering cover. However, the surplus 
of young that are born each spring 
and summer make up for losses from 
winter hardships, illness, weakness, 
broken bones and all other possible 
misfortunes. 

Every area of land can support only a 
certain number of each kind animal 
—this is called its carrying capacity. 
For nearly every species, a surplus of 
individuals results in a deterioration 
of living conditions that affects nie 



well-being of the whole population. 
Nature usually ensures that each 
population of animals has the capability 
to overproduce* The factors limiting 
actual numbers are determined by the 
land's carrying capacity. 

Besides influencing the survival of 
surplus animals, carrying capacity 
affects production, t^ach species has 
an established social structure. 
Territorial competition in the spring 
for nesting sites and feeding terri- 
tories limits the number of adults 
producing young, Man affects this 
production by changing the habitat 
and making more or fewer nesting 
sites or feeding territories available. 




At various places on the field, 
students can simulate the movement 
of the redwings by running short 
distances from a central point and 
then returning. A set of movements, 
when mapped, will look something 
like the s*<etch below. 




Teams observing single student 
" birds should pool their data 
forming one big map to show the 
territories " of alt^the students 
on the field. 

Making a Grid 

The marsh can be a confusing sea of 
cattails without the aid of a grid 
system as a reference for establishing 
positions and distances. As you read 
through this description of a grid 
O /stem, refer to the following 
ERJC ustratio/i 
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road 

An area 1000 feet on a side will usually 
encompass several territories. How- 
ever, local conditions must be 
considered to determine this. The area 
should overlay a dense population of 
cattails or bullrushes, but not extend 
much into open water. 

There are many ways to lay out a nd 
system. However, markers must be 
placed at least around the entire 
boundary of the area. The illustration 
shows two roads intersecting at the 
S. E. corner of the mao. Note that the 
markers on the road edge correspond 
to.the ones out in the marsh. Markers 
could also be placed inside the area 
\ showing the positions of grid line 
\ intersects. In this illustration, internal 
' markers would be placed at 1 00-foot 
' intervals forming a giant checkerboard 
This would help increase observation 
accuracy. 

Points on the grid can be marked with 
stakes and colored strips of plastic for 
easy visability. Stakes can be placed 
through the ice in winter. If the marsh 
IS wadeable, they can be placed after 



the ice melts early in the spring. The 
marker siakes must be tall enough to 
be seen easily over the vegetation 
after they have been driven several 
feet into the marsh soil. 

If more than one trip is planned, stu- 
dents can help construct the grid 
system. They can easily lay out the 
grid using tape measures and stakes. 
If open water is encountered, boats or 
canoes would be useful; otherwise 
(assuming this is done in the spring), 
rubber waders will suffice. Observe 
the usual precaution of testing mud 
and water depth with a stake before 
stepping about. 

Procedure at the Study Area 

Plan to make at least two or more trips 
to complete the activities outlined 
below. Since most terr-torial behaviors 
occur between dawn and 10:00 a m.. 
get there early. An option here is to 
camp out overnight near the site, with 
permission, in order to begin observ- 
ing at dawn. Also, some late afternoon 
(after 4.00 p.m.) territorial behavior 
has been observed 

1. Plan to meet the refuge manager at 
the gridded study site. Obtain a 
brief status report on the birds 
Are there many or few at the study 
site'^ Are they lust males or have 
some females returned? 

2 Spend the time needed to familiar- 
ize the class with the area. Using 
binoculars, watch birds both 
perched and in flight. Do some 
preliminary tracking, cross-checking 
data from time to time. Isthe 
technique simulated on the football 
field useful? 



3. Preliminary observations should be 
concluded when teams choose to 
observe one particular bird. (More 
than one team can, and probably 
should, observe the same bird from 
several view points.) 

4. Within the gridded area; map the 
general characteristics of the marsh 
habitat. Sketch open water, cat- 
tails, trees, shrubs, old posts and 

■ other features. These will be 
useful as reference points. Use 
Part A on the data sheet. 

5. Begin mapping the territories. 
Since each bird is different, 
territorial behavior will vary so 
some may choose to remain perched 
longer than others, thus extending 
the observation time. Determine the 
major perching place of the bird 
being observed. At the peak of 
their mating periods, birds show 
increased antagonistic behavior 
and more frequently perch at the 
boundaries of their territories. 
Indicate the kind and frequency of 
these behaviors on the data sheet. 
Also, mark the location where speci- 
fic behaviors occur. 

Often twenty perch points will de- 
fine the territory. Mark these 
points using the grid, recording 
movement according to the coordi- 
ivdte system. Each team should plot 
tho territory defined by thoir obi>er- 
vations. A composite map showing 
all of the territories can be made 
later. 

after the 
investigation 

1 . Begin preparation of a composite 
map. When complete it should show 
habitat and territories. In some 
instances only partial territories 
will show. 

2 Number and osttmate sizes of 
teniTOnes. Mark points where 
specific behaviors occur. Key 
this data into a behavior table, 
include in legend form on The map 

3 A comploieci coinposile mignt re- 
semble) Figure 3 on the Dat^^ Sheet 

4 Tabulate all the behavioral data 
gathered Determine the frequoncy 
of certain kinds of bahavior 

5 Discuss the questions in Part C 
on the data sheet. 

.6 At some point it may be worthwhile 
for interested students to acquaint 
themselves with the life history of 
redwinged blackbirds Some stu- 
lents may wish to return to the 
Darsh at regular iniervals during 



the period in which eggs are 
hatched and the young are reared 
to verify the status of the territories 
observed during these initial studies. 
Redwings also nest in the uplands 
such as hayfields: this would also 
provide investigation opportunities. 

Some rather interesting projects can 
be done to further gain more infor- 
mation about territoriality. For 
example, students can easily model 
blackbirds with styrofoam and paint. 
What might happen if such a decoy 
were affixed to a stake and placed 
in a territory? Try both a male and 
a female. If students enter a 



territory, how does the defender 
behave? The observable difference 
between males and females seems 
to be the red color on the wings of 
the male. Students could design ' 
and conduct a study which reveals 
the role of wing color and its rela- 
tionship to territorial behavior. 



for information 



Many Service land areas provide 
designated activity sites, shelter, 
toilet facilities and limited equipmeni; 
for your use. For trip reservations and 
further informati" '^.-contact your local 
U.S. Fish and Wildlife Service 
office or the following regional 
Services offices: 




Region I : 
Region II 
Region Hi 



P.O. 80x 3737 
Portland. OR 97208 

P.O. Box 1306 
Albuquerque. NM 87103 

Federal Building 

Ft Snelling ' 

Twin Cities. MN 551 1 1 
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ENDANGgRED SPECIES: MYSTERY ences within populations and between 

BIRDS populations. The differences and some 

. Intended for junior-senior high common life requirements are related 

school students and Involves class- to the survival of the populations 
room activities which <ieal with differ- 
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environmental 




Evory citizen's decision, or lack of 
decision, in some way determines the 
use and the future of public lands. 

The U.S. Fish and Wildlife Service is 
this Nation's only Federal land 
management agency solely responsible 
for fish and wildlife. It is the Service's 
belief that through education and 
direct experience, citizens can gain in- 
formation, understanding and atti- 
tudes that will support wise use of 
public lands. 



Maintaining environmental harmony is 
a crisis concern of the Service. Man > 
must continue to (ive in the world in 
some reasonable '^balance'* with the 
land and with other tife, otherwise he 
will not survive* 

Service programs help people to learn 
about land and wildlife, involve them- 
selves in interactions with the natural 
world, and enrich themselves through 
that strange aesthetic joy which can be 
experienced in the midst of a wild en- 
vironment. Besides th«se, the Service 
attempts to maKe its lands a model of 
environmental management 

Quality and harmony will remain a part 
of the environment and remain the 



{juidetines for public land management 
:if citizens see value in these practices* 



background 



An ecolOQist has describod animals 
and plants as actors in an evolutionary 
drama. As thoy spread over the earth, 
they become distributed among 
different habitats and environments or 
on different ecological stages. This 
drama is directed by Interactions 
among the players: competition for 
energy and resources, climate, 
catastrophe, the relative stability of 
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endangered species: 
^ mystery birds 



A. Purpose: This activity will acquaint 

students with ~ 

1 . Some basic life requirements 
of organisms. 

2. The differing tolerances, 
among species of wild animals, 
to adapt to changes in their 

' environment. 

3. The ways man influences the 
success of animals. 

B. Objectives: During this activity 

students will — 

1 . List and discuss their own pre- 
ferences to some environment- 
al factors. 

2. Compare and discuss two 
hypothetical human popula- 
tions which are adapted to dif- 
ferent room temperatures. 

3. Predict and discuss the toler- 
ance or adaptability of two dif- 
ferent unknown species of 
birds to present-day environ- ' 
mental conditions. 

4. Have the opportunity to ex- 
plore their own values conci?rn- 
ing endangered animals. 

C. Activity requirements: 

One data sheet for each student. 

Introduction 

In this investigation students compare 
variation within a population by 
examining some of their own 
O "trances and preferences. A 
|^pj^(^siderdtion of variation between two 



different student populations is used to 
Introduce participants to a general 
discussion of the life requirements of 
two mystery species, and the ways 
man may Influence the survival 
success of animals. 

Activities 

1. Variation Within a Population: 
What Are Your Tolerances to 
Environmental Conditions? 

Wildlife species possess different 
tolerances. Environmental conditions 
such as temperature, food, sunlight 
and water are often called life 
requirements. 

The following activity dealing with 
some basic human survival 
requirements will help students 
identify their own individual 
tolerances. Although this activity will 
show variation within a human 
population, the Information will be 
useful later on iH dealing with variation 
between populations of different 
species. 

Students should Individually indicate 
their tolerances based on their choice 
of optimum level or preference for each 
life requirement continuum on the data 
sheet. The numbers, 1-7, do not 
Indicate actual quantities but provide a 
way to record a tendency on the 
continuum. Students should check a 
number for each factor to Indicate their 
preferences. 

As a class, record Mudent responses to 
the choices. One method for compiling 
the Information is shown below. 

Temperature: room temperature 
low' high 
1 



1 I f ,,,, I I I I 

^// tit I til 

No. of students 1 O ^ 



Discuss diversity or similarity of 
choices for each life requirement. For 
example, using the room temperature 
responses above, some discussion 
questions might be: Are all of the 
responses the same? What are some 
possible reasons for variable 
responses? How do individuals at 
either end tolerate room temperatures 
that are usually adjusted to the center 
of the continuum? Are these means of 
adjustment available to other animal 
species? Keep the information for the 
next activity. 

2. Variation Between Two Different 
Populations: A Hypothetical Problem 

Divide the class into two hypothetical 
populations according to eye color. All 
students with blue eyes or variations of 
blue make up one population and all 
those with brown eyes or variations of 
brown make up the other. 

Assume tolerance or adaptation of 
these two populations to temperature 
variations is narrow. The blue-eyed 
animal population requires a low 
indoor temperature and the 
brown»eyed animal population a high 
indoor temperature. 

Some group discussion questions: 

1 . What consequences are there for 
setting the temperature high? Low? 

2. Should one population be allowed to 
survive at the expense of the other? 

3. Could both populations 
survive? What .would you do to allow 
for the survival of both populations? 

4. What competition pressures would 
exist between the two populations? 

Tolerances and adaptation among wild 
plants and animals are comparable to 
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Outdoor Classroom Guide Number 24 

Endangered Species: 
iVIystery Birds 

SIDE ONE Name .Date_ 

VARIATION WITHIN A POPULATION: 
WHAT ARE YOUR TOLERANCES? 

Check a number for each life requirement continuum. 

a. Temperature 

For the following room temperature levels, indicate your preference. 

I ' \ ' \ ' \ ' \ ' \ ' \ ' \ 

low Room Temperature high 

b. Density. (Number of People per Unit of Area) 

rjr:>the following density levels of people, indicate your preference. 

low Density High 

c. Light. 

Indicate the amount or intensity of light vs. darkness you prefer. 

I ' I ^ I ^ I ^ I ^ I ° I ^ I 

limited Light Intensity abundant 

d. Food. 

Indicate whether you would prefer a lot of different kinds of food or only 

one or a few kinds of food. 

I ' I ^ I ^ I ^ I ^ I ^ I ^ I 

limited Variety of Food diverse 

e. Protection. 

Indicate the type of shelter (degree of complexity) you prefer. 
,1 .2,3,4 , 5 I 6 I 7 , 

h- h 1 1 — \ i [ 1 

ERicJCle Type of Shelter complex 

™ 19a .. 



SIDE TWO 



Mystery Birds: A Real Problem 



My prediction: The most abundant species is 
because (list some reasons). 
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' MIK' V^riouijenvlroorr^ and Jay iA\ k\Xidi$ 



iof chanceevents. 



Extinction of ptantiand animals h 
:^;^*obcUjrred ma in th is t heatre at^ 
though the clauses and their signifi- 
cance arerfiot always weii uhderstood. 
For examjsile. during the Permian 
period which occurred some 
280,000,000 years ago, approximateiy 
ttalf of theanimaMamitieson the Ear'th 
had disappeared. These extinctions did 
not occur ail at once, of course; this 
period was approximately 50,000,000 
years in length. 

In the late Pleistocene (ice Ago) a 
similar major extinctior\ occurred. 
Many local North American mammals 



■betarhe e>^tin^^^^ iisih^tlie iering 
Land Bridge Immigratirig to this con- 
tinent, is implicated in this extinction. 

jQenerii cbhciirn ab^o^ 
;diirectly c£tused by man < and threat of 
extinction by man. is relatively recont. 
It is only within the past few years that 
we have gained ah understanding of 
our role in simplifying complex natural 
communities and the ways In which 
this leads to extermination of plants 
and animals. 



*>rf<r 

M 



tho hypothetical eye color /temperature 
problem in the sense that different 
organisms use survival elements in 
different ways* Some can adapt to 
many conditions, others cannot. 
However, this is not based on 
preference but on the adaptabili^.y of 
the species to evolutionary change. 

3. Mystery Birds: A Fleal Problem 

Two bird populations have been 
selected for this activity. The following 
chart gives some important 
information about their life histories. 




After reading the life history 
descriptions, each student should 
record on the data sheet the species he 
thinks is most abundant and some 
reasons for his choice. Now tally the 
information from the entire class, give 
the number for each species along with 
some of the major reasons for the 
choices. Put this on the blackboard 
before discussing the following 
questions: 

1 . Which environment seems more 
stable to you? Which species would 
seem to ciemand a more stable 



o 
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MYSTERY BIRDS 


LIFE HISTORY CATEGORIES 


SPECIES A 


SPECIES B 


1. Size 


Large 


Small 


2. Range 


No. America 


No. America, 
Central America, 
and northern 
So. America 


3. Time to reach adult- 
hood 


3-5 years 


1 year 


4. Lifespan of adult 


20-40 years 


2-3 years 


S. Food 


Fish and small 
mammals 


insects and seeds 


6. Number of mates: pair 


1 male: 1 female 


1 male:2-3 females 


7* Size of breeding territory 


Large 


Small 


8. Nesting habitat 


Large old trees 
or cliffs; 
large water 
areas 


Wetlands, grass*' 
lands, grain 
fields or small 
grains 


9. Average young 
produced /pair each 
year 


1-2 


3-4 



environment? What reasons do you 
have (or your answers? 

2. Which species would seem less 
tolerant of human disturbance? What 
reasons do you have for your answer? 

3. What do the feeding habits of the 
organisms tell you about the 
organism's behavior, physical 
appearance, its physiology. Its habitat? 

4. In what ways would human 
activities Intrude on the behavior and 
life requirements of each organism? 
What are the reasons for your 
answers? 

€. Ranl( order, from most important to 
least important, the environmental 
changes which would most affect each 
organism. (This list would be 
generated In class.) 

After discussing these questions, 
determine if any students want to 
change their choice's. 



Let's end the mystery. 



Turn to the bacl< page 
for the names 
of the mystery birds. 
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-Atthough theendansei'^ bald bagli» is 
/certainTy.a majdr concern, there are 
. numerous species of plants and 
animaiS classified as endangered in the 
.united States, The following questions 
i^ay: help individuals Idahtify their 
personal understanding and values 
^concerning this problem. 

fvtany of the following discussion 
questions are intended to help 
..students better identify their interests, 
conctof ns. attitudes and feelings about 
endangered species. Thus, these 
questions are deliberately ope.vended 
with no precise right or wrong 
answers. These questions may or may 
not lead to extended discussion; when 
merest wanes, it is time to move on. 
Usually every student will want to 
respond sometime during the 
discussion. It is important that the 
questions do not become an Interview. 



-Answers shduid'be aixapted ih a 
non-judgemental atmosphere. Often 
additional clarifying questic is related 
♦o terms, meaning, assumptions, 
impiications, data collection 
t^chhiques.'aiternativesi'ete. are often 
very helpful In leading to further 
understanding. 

It Is important that students are not 
forced to answer these questions but 
are allowed to deal with them 
according to their Interests. . 

1. Which would you rather see? {Rank 
order f rdm first to last choice. ) 

a. eaglo 

b. deer 

c. moose 

d. woif 

e. screech owi 

What are the reasons for your choice? 



2. How dfr yiiu feel about the huntlrig 
of animals for man's |)arpbsis? 



3. What can a person yoMr age do 

,f t>ouj protiolin9 indantaricrsiMiciei? 

4. What should other people do to 
protect endangered species? \ 

■ "■\ 

5. Which of the following do you \ 
believe to be most important? Ranit 
them from most important to least 
important. 

a. Protecting endangered species 

b. Finding a cure for cancer 

c. The manned space program 

d. Developing ways to use sewage in 
agriculture 

6. What living thinqs do you care most 
and least atiout? Vvnat are the reasons 
for your choices? 



after the 
investigation 



If you are interested In more 
information about endangerod species, 
contact: 

Public Information Department 
National Audubon Society 
950 Third Avenue 
New Yorl^, N.Y. 10022 

or one of the following regional Service 
offices listed oh the back page. 



Mystery Species A; American B«ld * 
Eagle (Haliaeetus teucocephatus) 

'*Most of the remaining bald eagles 
nest in Canada or Alaska. Some, but 
not all, bald eagles migrate (if food is 
readily available alfyear, they are 
likely to remain near their nesting 
■region) and many of those that are 
seen in the lower 48 states during the 
winter months are migrants from 
Canada, Only about 750 pairs still nest 
south of the Canadian border. ' ' 

(The Endangered Bald Eagle, Public 
Information Department. National 
Audubon Society, 950 Third Avenue, 
New York. N.Y. 10022) 

fWlystery Species B: Red winged 
Blackbird (Ageiaius phoeniceus) 

The redwinged blackbird, found 
throughout North America may be the 
most numerous breeding bird on the 
Continent. Breeding pairs number in 
the 10's of millions and in some parts 
of the United States it is considered a 
serious agricultural pest. 
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for information 



Many Service land areas provide 
shelter, toilet facilities and limited 
equipment for your use. For trip re- 
servations and further information, 
contact your local U.S. Fish and Wild- 
life Service office or the fol lowing re- 
gional Service offices: 



Region I: P.O. Box 3737 

PGrtland. OR 97208 

Region II P.O. Box 1306 

Albuquerque. NM 87103 

Region II! Federal Building 
Ft. Snelling 
Twin Cities. MN 55111 



Region IV 17 Executi»'e Pl<. Dr. NE 
Atlanta, GA 30329 

Region V John W. McCormacl< Post 
Office and Courthouse 
Boston, MA 02109 

Region Vi P.O. Box 25486 

Denver Federal Center 
Denver, CO 80225 

Alaska Area Office 

813 D Street 
Ancfiorage, AK 99501 

Ttiis Outdoor Classroom guide is one of 
a series; others are available from your 
local or regional Service repre- 
sentative. 
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